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The American Speech And Hearing Association 


THIRTY-THIRD ANNUAL 


November 20-22, Netherland 


Preliminary planning is well under 


way on the main features of the 
ASHA Convention Program. The 


Program Committee are pooling their 
ideas and efforts to prepare an inter- 
esting and informative program that 
will contain some new features, as 
well as a full presentation of the fol- 
lowing traditional subject areas: 


Organic disorders, including cer- 
ebral palsy and cleft palate— 
5 sections 
Public school speech and hearing 
therapy—6 sections 
Hearing—12 sections 
Stuttering—4 sections 
Voice disorders—4 sections 
Articulation disorders—4 sections 
Speech sciences—6 sections 
Aphasia—2 sections 
Delayed speech and the brain- 
injured child—2 sections 
Professional problems—2 sections 


Special and miscellaneous pro- 
grams—4 sections 


Demonstration programs are being 
planned which will feature live clini- 
cal material, techniques of diagnosis 
and therapy, and instrumentation for 
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CONVENTION 
Hilton Hotel, Cincinnati, Ohio 


therapy and research in the fields of 
Speech and Hearing. Other programs 
are being developed around informal 
discussions and experts from allied 
fields. We expect to have something 
of interest for everybody and are 
looking forward to seeing you in Cin- 
cinnati. 
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Leo Doerfler 
William Fletcher 
Victor Goodhill 
Dorothy Holland 
Atwood Hudson 
Mary Huber 
James Jerger 
Warren Johnson 
Robert Milisen 
Paul Moore 
Hayes Newby 
John O'Neill 
John Palmer 
Mary Quirk 
Joseph Sheehan 
John Webster 
Virgil Anderson, Chairman 
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Analog Studies Of Nasal Consonants 


Arthur S. House 


One of the major problems in the 
design and construction of speech 
bandwidth-compression systems (5), 
as well as research on speech produc- 
tion and perception in general, con- 
cerns our relative ignorance of the 
mechanism of consonant production 
when compared to vowel production. 
This paper describes an investigation 
of the production of nasal consonants, 
specifically /m/, /n/ and /n/, by 
means of electrical analog devices. 
Our efforts to describe nasal conso- 
nants were concerned with three 
levels of discourse: articulatory, 
acoustic, and perceptual. It was as- 
sumed that nasal consonants are pro- 
duced when, concomitant with glottal 
excitation, the vocal tract is obstruc- 
ted at an appropriate point—close to 
the velum for /n/, post-dentally for 
/n/, and at the lips for /m/—and the 
velum is lowered to couple the nasal 
tract to the vocal tract. In brief, elec- 
trical models or analogs of the nasal 
and vocal tracts were manipulated to 
produce synthetic sounds and the 
resultant data were studied. The a- 
coustic outputs of the analogs were 


“Arthur S. Howe (PhD., University of 
Illinois, 1951) is on the staff of the Acoustics 
Laboratory, Massachusetts Institute of Tech- 
nology. An abbreviated report of this study 
was presented at the 1956 Convention of 
ASHA in Chicago. 
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presented to human listeners and their 
responses were evaluated. 


The Models 


As in earlier studies (7, 8, 15, 16, 
17), the vocal tract is conceived as an 
acoustic tube whose variable cross- 
sectional dimensions are characteris- 
tically small compared with a wave- 
length. In Figure 1, for example, is 
shown an idealized vocal tract con- 
figuration. The glottis is at the left 
and the mouth opening is to the right; 
distance from the glottis is plotted 
along the horizontal axis. For conveni- 
ence, the radius of an equivalent cir- 
cular cross-section is used to describe 
the dimensions of the vocal tract at 
each point. This straight-tube idealiza- 
tion is a reasonable approximation of 
the human male vocal tract up to 
about 4000 cps, or well above the 
primary vowel formant frequency 
range. 

The configuration of the vocal tract 
in Figure 1 was established by the 
rules described by Stevens and House 
(15). Application of these rules makes 
it possible to specify vowel-producing 
configurations in a tube of length ap- 
proximately 17 cm by means of three 
numbers: the effective radius, r,, of 
the tube at the point of greatest con- 
striction in the vocal tract proper 
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Ficure 1. Schematization of an idealized 
configuration of the vocal tract analog. 
The shape of the tube is established by three 
numbers, as described in the text, and is 
appropriate for the production of a rounded 
front vowel. From Stevens and House (16). 


(excluding a portion near the glottis); 
the distance, d,, of that point from the 
glottis; and the ratio of the area, A, 
of the mouth opening to the length, /, 
of the mouth opening. In this model, 
the vocal tract proper is assumed to 
consist of the first 14.5 cm of length 
from the glottis, and the mouth open- 
ing is the (variable) portion of the 
tract beyond that length. The effec- 
tive radii, r, at all points along the 
vocal tract proper (except near the 
glottis where an arbitrary convention 
is introduced) are given by the equa- 
tion 


r—1 = 0.025 (1.2 —1) x? = (1) 


where x is measured horizontally from 
the point of constriction. 


To describe consonant-like articu- 
lation, the original three - number 
scheme was modified (16) permitting 
the introduction of deformations in- 
to the parabolic contour until the size 
of the radius at a given point becomes 
zero. This means that the definition 
of r, is modified for values smaller 
than 7, = 0.4 cm. It is now defined 
as the radius of a uniform cylindrical 
tube of length 4 cm (the maximum 
length of the local deformation) that 
has the same acoustic impedance as 
that of the 4-cm length of tube cen- 


HOUSE: NASAL CONSONANTS 19! 


tered on the deformation. Since the 
acoustic impedance of a short cylin- 
drical tube of length dx and of radius 
r is proportional to dx/r?, r, now is 
defined by the equation 


4 
oo 
f _2 dx /*? 
When 7, is specified in this manner, it 
is relatively independent of the par- 


ticular shape used to create the local 
deformation. 


f= ~ cm’. (2) 


An acoustic tube model is appli- 
cable to the nasal tract as well as the 
vocal tract. Although a portion of the 
human nasal tract is divided into two 
channels, within the frequency range 
of interest the utilization of a single 
tube to represent such a structure is 
a valid procedure if the two parallel 
channels are the same length. The 
dimensions of the model (see Figure 
2, reference 7) are based largely upon 
measurements obtained from anatomi- 
cal atlases, sample skulls, and lateral 
X-ray pictures, and represent approxi- 
mations that seem reasonable. 
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Figure 2. Idealized vocal tract configura- 
tions for the production of bilabial nasal 
consonants. The configurations in the vocal 
tract proper are based upon the articulations 
of /i/, /a/, and /u/, from top to bottom, 
respectively. The open arrows indicate the 
point at which the nasal analog is coupled 
to the vocal tract analog. 
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The Analogs 


The electrical analog of the vocal 
tract (VTA) used in the present ex- 
periments has been described in detail 
by Stevens, Kasowski and Fant (17). 
The VTA is an electrical analog of an 
acoustic tube of variable cross-sec- 
tional dimensions in which the analogs 
of acoustic volume velocity and sound 
pressure are electric current and volt- 
age respectively. The electrical trans- 
mission line representing the acoustic 
tube is approximated by a cascade of 
35 variable inductance- -capacitance pi- 
sections, each of which represents 
one-half cm of the acoustical vocal 
tract. The effective area of the acous- 
tical tract at each section is varied by 
changing the values of the inductive 
and capacitiv e elements in that section. 
When the transmission line is excited 
by an impulsive current source simi- 
lar to the glottal tone, readily identi- 
fiable speech- -like acoustic outputs can 
be obtained (8). 

The electrical analog of the nasal 
tract is similar to the VTA, and 
connected electrically to the VTA at 
a point 8 cm from the glottis. The 
ladder sections representing the naso- 
pharyngeal structures are variable in 
effective area. When the average 
cross-sectional area of these sections 
is reduced to zero, the geometry is 
analogous to velopharyngeal closure; 
increasing the effective size of the 
velopharyngeal sections creates coupl- 
ing to the nose. 


The circuitry of the analog of the 
nasal tract used in the present study 
differs in some details from the nose 
used in an earlier study (7). The 
geometry of the analog is unchanged, 
but its dissipation characteristics have 
been modified. In a very real sense, 
the steps that led to this modification 
represent a large part of the experi- 


ments under discussion, as pertinent 
physiological data are not readily 
available. The resistive elements in the 
nasal transmission line were given 
new values that seemed reasonable 
and were then systematically varied 
around these values. The results of 
these manipulations were appraised in 
informal listening tests, and by exam- 
ination of the input-output charac- 
teristics of the nasal analog itself and 
of the combined vocal and nasal ana- 
log systems. These manipulations were 
not carried to extremes, however, 
since it was considered that day-to- 
day and person-to-person variation in 
the structure and condition of human 
nasal tracts is quite marked. 

The final circuit for the nasal ana- 
log has dissipation characteristics that 
appear to be well within the expected 
range of variation of the human nose, 
and, in general, gives rise to the same 
effects on vowels as did the earlier 
nose (cf., Appendix). Specifically, the 
resistances in parallel with the con- 
densers of the earlier nose have been 
removed and resistances in series with 
both inductive and capacitive ele- 
ments are present. The _half- power 
bandwidths of the resonances of the 
nasal tract alone (i.e., uncoupled to 
the vocal tract analog) vary from 
about 300 cps for the lowest reso- 
nance (near 400 cps) to approximately 
1000 cps for resonance frequencies 
near 2500 cps. 

To produce synthetic speech-like 
sounds with the analog systems, the 
glottal source was simulated by a 
periodic saw-tooth voltage source con- 
nected through a high resistance to 
the glottal er-i of the “VTA. The out- 
put voltages of the analogs were 
taken across small inductances in series 
with the radiation impedances, and 
each was proportional, therefore, to 
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Figure 3. Idealized vocal tract configura 
tions for the production of nasal consonants 
urticulated in the vocal tract proper. The 
upper three configurations cover a range 
of post-dental articulations, and are desig 
nated /n,/, /n:/, and /n:/; the lower three 
configurations are velar articulations, and 
are designated ‘nal, /y , and 1/. The 
open arrows indicate the point at which the 
analo, 


r 


nasal is coupled to the vocal tract 


analog. 


the derivative of the current through 
the radiation impedance. Thus, each 
output voltage was nearly 


prope ir- 
tional to 


pressure that 
would be measured at a distance from 
the output of the analogous acoustic 
tubes. The two outputs (i.¢., ‘nasal’ 
and ‘oral’) were added to obtain the 
effective radiation from the nose and 


the sound 


mouth in the correct relative propor- 
tions. 


Perceptual Studies 


Articulatory configurations be- 
lieved to be appropriate for the pro 
duction of the nasal consonant pho- 
nemes of American English were 
established in the electrical analogs. 
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[he analog of the nasal tract was 
coupled maximally to the VTA and 
the geometry of the VTA arranged 
as follows. For the production of the 
bilabial consonant (e.g., /m/), the 
cross-sectional area of the analog was 
reduced to zero (i.¢., an open elec- 
trical line in the VTA) at a point 15 
cm from the glottis, and configura- 
tions previously determined to be ap- 
propriate for the production of the 
vowels /ie 2 asu/ were established 
behind that point. Three such con- 
figurations based on /ia u/ are shown 
in Figure 2. In each the open 
arrow in the figure indicates the point 
where the nasal tract analog was 


coupled to the \ TA. 


> 


In Figure 3 is 


case 


series of 
\'TA configurations with articulatory 
closures ranging from the post-dental 
ion of the palate (upper examples, 

n,/, /n 


shown a 


reg 
n 


) to the velar region 


lower examples, /n,/, /y./,/,/). It 
was hoped that the upper configura- 
tions would yield acoustic 


outputs 
recognized as post-dental nasal conso- 
nants, and the lower configurations, 
velar nasal consonants. Once again, in 
each case the open arrow indicates the 
point at which the nasal tract analo 
is connected to the VTA. 

First Test. To investigate the ap- 


propriateness of these idealizations of 
nasal consonant articulation, the acous- 


tic outputs of the analogs were used 
is stimuli in listening tests. The first 
test was determine 
whether these “outputs were charac- 
asal and consonantal. The 
this test included (1) the 
outputs of the so-called nasal conso- 
nant configurations, (2) the outputs 
of the VTA configurations previ- 
ously determined to be appropriate 
for /ie 2 ao u/, and (3) the outputs 
of these six vowel configurations each 


designed to 


terizable as 77 
stimuli of 
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VOWEL STIMUL! POOLEC | 
RESPONSES INDICATED } 






NASAL 
ONSONANT 


Ficure 4. Responses to stimuli produced 
by configurations appropriate to the ar- 
ticulations of six vowels. The percentage 
of response as indicated is plotted as a 
function of velopharyngeal opening. The 
unlabeled curve is discussed in the text. 


modified by four different degrees of 
coupling to the nasal tract analog. In 
a loose sense, therefore, the test was 
composed of vowels, vowels of vari- 
ous degrees of nasalization, and nasal 
consonants. 


The test stimuli were approximately 
one-half second samples of the acous- 
tic output of the analog configura- 
tions described above. Each sample 
had the same on-off envelope charac- 
teristics, fundamental frequency, and 
inflection pattern, and was recorded 
at the same level as measured with a 
standard VU meter. The samples 
were presented as identical pairs in a 
quasi-random order with each pair 
occurring at least three times. The 
time between identical samples was 
approximately one-half second, and 
the time from the end of one pair to 
the beginning of the next pair was 
about 4.5 seconds. High-quality equip- 


ment was used to store these materials 
on magnetic tape, and the stimuli were 
transduced by loudspeaker at a com- 
fortable listening level in a studio de- 
signed to give a reasonably diffuse 
sound field. 


Instructions in written form were 
given to nine subjects who were ex- 
perienced both in listening tasks and 
problems of speech analysis and syn- 
thesis. Their task was to label the 
stimuli as vowels or consonants and 
as being nasal or non-nasal. In other 
words, the acceptable responses to a 
given stimulus item were vowel, con- 
sonant, nasal vowel, or nasal conso- 
nant. 

In general, the results of the first 
test demonstrate that the outputs of 
the consonant and vowel configura- 
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STIMULUS CONFIGURATIONS 
Ficure 5. Mean responses to stimuli pro- 


duced by excitation of idealized bilabial, 
post-dental and velar articulations with nasal 
coupling. In the case of the response masal 
consonant, responses to several configura- 
tions are shown separately. See discussion in 
text. 














tions of the analog are distinguishable 
one from the other, and that nasal 
coupling introduces perceptual nasal- 
ity. These findings are summarized in 
Figures 4 and 5 which consider re- 
sponses to the vowel-like and conso- 
nant-like stimuli separately. In Figure 
4, the responses to the outputs of the 
various vowel articulations are plotted 
in terms of nasal coupling. When the 
average area of coupling to the nose 
was minimal (i.e., zero coupling), the 
subjects almost exclusively reported 
hearing vowels or nasal vowels. The 
figure indicates, also, that the so- 
called non-nasal vowel articulations 
failed to produce stimuli that were 
unequivocally non-nasal. (This find- 
ing, however, was anticipated, as the 
dissipation of the VTA is known not 
to be optimum.) 

On the other hand, Figure 4 shows 
that as the average area of coupling 
to the nose increases (i.¢., as the velo- 
pharyngeal coupling increases), the 
response vowel decreases and the nasal 
responses increase. This finding is 
vitiated slightly by the fact that nasal 
consonant responses rise concomi- 
tantly with nasal vowel responses. A 
close examination of the data reveals, 
however, that the major part of the 
nasal consonant responses was elicited 
by only two vowel configurations, 
/e/ and /u/. When responses to 
stimuli produced by these two vowel 
configurations are removed from con- 
sideration, the masal consonant re- 
sponses elicited by the outputs of the 
remaining four vowel configurations 
fall along the unlabeled lightly- dashed 
line at the bottom of the figure. 


The response consonant is not 
shown in Figure 4, nor in Figure 5 
discussed below, as it occurred but 
six times in close to 1000 responses. 


Figure 5 shows the responses to so- 
called consonantal stimuli. The stimuli 
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are grouped arbitrarily into /m/, /n/ 
and /y/ categories, representing the 
outputs of the bilabial configurations 
(epitomized in Figure 2), the upper 
three (post-dental) configurations of 


Figure 3, and the lower three (velar) 
configurations of Figure 3, respec- 
tively. 


These data indicate that the lis- 
teners were highly successful in identi- 
fying the outputs of the bilabial and 
post- -dental configurations; the velar 
stimuli were recognized as being nasal 
but were identified as consonants or 
vowels about equally often. 


The vertical lines drawn through 
the mean masal consonant responses 
indicate the range of that response 
when the individual configurations 
are considered. The identification of 
the outputs of the six bilabial con- 
figurations, for example, ranged from 
96 per cent for /m, and m,/ (i.e., 
bilabials produced with configura- 
tions based on the vowel configura- 
tion indicated by subscript) to 73 per 


cent for /m/. In addition to the 


TaBLe 1. Responses to the outputs of pre- 
selected nasal consonant configurations. All 
values are expressed as percentages. See text 
for discussion of stimuli. The values for mM 
and nM represent the means of the responses 
to the so-called bilabial and post-dental stimuli, 
penpectty ely. 











Stimulus Responses (%) 
Configurations m n n 

mj 33 56 11 
Mq 86 8 6 
my 75 14 11 

™M 65 26 y 
ny 48 41 11 
Ne 33 61 6 

"M 41 51 8 
0) 20 18 62 
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lower mean nasal consonant response 
to the so-called velar stimuli, the vari- 
ation of response among the outputs 
of these three configurations is great- 
est. When the articulatory closure in 
the vocal tract occurs just at the point 
of coupling to the nose (cf., the bot- 
tom configuration in Figure 3), the 
output is more like a vowel than a 
consonant, but continues, of course, 
to sound nasal. If the three response 
points associated with velar stimuli 
that are plotted in Figure 5 are read 
from the top (highest response ) down, 
they are associated with the outputs 
of the most-fronted (1,) to the most- 
backed (y;) velar configurations, re- 
spectively. 
Second Test. 
the first test 


While the results of 
indicate that listeners can 
place the synthetic stimuli into gross 
classes, they tell little about how well 
these stimuli represent specific pho- 
nemes of English. As our interest 
centers on the production and iden- 
tification of nasal consonants, a sec- 
ond test was constructed that con- 
tained as stimulus items only outputs 
of nasal consonant articulations that 
had elicited the highest levels of nasal 
consonant response. As Figure 5 sug- 
gests, the outputs of three bilabial con- 
figurations (/m,/, /m,/ and /m,/), 
the two most-fronted post-dental con- 
figurations (/n,/ and ), and the 
most-fronted velar (/n,/) were used 
as stimuli in the second test. 

On the basis of the results of the 
first listening test, it was assumed that 
the six selected stimulus samples were 
both consonantal and nasal, and, there- 
fore, no additional stimuli were 
mingled with them. A listening test 


5 
was constructed in which _ bilabial, 
post-dental, and velar outputs ap- 


peared in equal number. The test con- 
ditions were similar to those of the 


earlier test. In this case, however, the 
listeners were instructed to label each 
stimulus as one of the three nasal con- 
sonant phonemes of English. 

The responses to this test indicate 
that the configurations, on the aver- 
age, produced outputs that elicited 
responses that were predicted by pho- 
netic theory. The /m/, /n/ and 0 
responses to the outputs of the six 
configurations, as well as mean values 
for the so-called bilabial and post- 
dental stimuli, are shown in Table 1 
as percentages. 

The tabulated responses indicate 
that while 65 per cent of the bilabial 
stimuli were identified as /m/, the 
m, configuration produced an out- 
put that was heard as /n/ more than 
half the time. This finding is not too 
surprising, however, when the anteri- 
orly constricted shape of the /m; 
configuration (see the vu upper part of 
Figure 2) is considered. Table 1 indi- 
cates also that the output of the most- 
fronted post-dental configuration was 
identified as /n/ a smaller per cent of 
the time than was the output of the 
less-fronted post-dental configuration. 


Taste 2. Comparison of responses to selected 
synthetic stimuli with responses to natural 
speech sounds produced in isolation. All values 


are expressed as percentages. ‘Natural’ data 
from Malécot (9). See discussion in text. 
Responses (%) 

Stimuli m n n 
Natural 96 4 0 

m 
Synthetic 81 11 8 
Natural 42 56 2 

n 
Synthetic 33 61 6 
Natural 60 28 12 

i) 
Synthetic 20 18 62 
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While the data of Table 1 do not 
look particularly decisive, they do 
stand up surprisingly well when com- 
pared to responses to natural speech 
stimuli. In a recent paper (9), Malécot 
reported the responses of 50 phonetic- 
ally-naive subjects to nasal conso- 
nants produced in isolation and in 
syllables. His findings showed a trend 
for nasal consonants to be heard 
‘m/, a trend that seems to exist in 
Table 1 as well. Table 2 compares the 
responses to the present synthetic 
consonants with responses to nasal 
consonants produced in isolation, re- 
ported by Malécot, when the poorest 
stimuli of the present test (i.e., those 
produced by /m;/ and /n,/) are 
omitted from consideration. In gen- 
eral, both sets of data are in agree- 
ment regarding the perception of 
‘m/ and /n/; the synthetic velars are 
identified more often than the natural 
velars, a situation probably attribut- 
able, in part at least, to Malécot’s 
group of auditors. 


5 


Physical Studies 


Spectral Characteristics. Intensity- 
frequency-time displays (sound spec- 
trograms) of some typical stimulus 
items used in the perceptual tests are 
shown in Figure 6. These data were 
derived by appropriately connecting 
the output of the tape play back to a 
Sona-Graph (Kay Electric Co.), with 
Broad analyzing filter and HS pre- 
emphasis settings. The nasal consonant 
samples are those previously identified 
at a reasonable level (see Table 1); 
the vowel is shown to provide a refer- 
ence for comparison. The most-no- 
ticeable characteristics of the nasal 
consonant displays—their predomin- 
antly low-frequency energy, low 
over-all level compared to a vowel, 
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and a characteristic spectral promin- 
ence near 1000 cps—is in general 
agreement with the experimental Jit- 
erature. 


The analog devices of this study 
allow the collection of more detailed 
physical data descriptive of the spec- 
tra of these sounds. For this purpose, 
the saw-tooth voltage source repre- 
senting the glottal source in the re- 
cording procedures was replaced by 
an audio oscillator with constant volt- 
age output. The oscillator was swept 
through all frequencies from 100 cps 
to 5000 cps and readings were ob- 
tained from a voltmeter connected 
across the combined mouth-nose out- 
put. In effect, this procedure yielded 
the magnitude of the transfer impe- 
dance of the analog system, i.¢., the 
ratio of output sound pressure to in- 
put volume velocity. Subsequently 
the transfer impedance curves were 
corrected to account for the spectral 
characteristics of the glottal spectrum, 
vielding plot of corrected output 
voltage as a function of frequency 
that is analogous to the spectrum en- 
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Figure 6. Intensity-frequency-time displays 
(sound spectrograms) of synthetic speech 
sounds produced by the electrical analogs. 
The phonemic identifications are appropri- 
ate in terms of both articulation and re- 


sponse. 
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Ficure 7. Spectrum envelopes of combined 
outputs of vocal and nasal tract as obtained 
from measurements on the electrical analogs. 
Vocal tract configurations are appropriate 
for production of speech sounds indicated. 


velope of the output used in the per- 
ceptual tests. 


The four curves in Figure 7 are 
spectral envelopes for the sounds 
shown in Figure 6. In this representa- 
tion a logarithmic frequency scale is 
displayed along the horizontal axis 
and relative amplitude in decibels is 
on the vertical axis. The envelopes 
indicate clearly that the synthetic 
nasal consonants are characterized by 
a low-frequency spectral prominence 
in the vicinity of 200-300 cps; by a 
second prominence near 1000 cps; by 
an anti-resonance or ‘zero’ that varies 
according to articulation; by high- 
frequency attenuation greater than 
that found in vowel sounds; and by an 
over-all level lower than vowels. While 
the spectral differences among the 
three nasal consonant samples are not 
dramatic, they do seem to be system- 
atic, and as listening tests have shown, 
they are sufficient to give rise to per- 
ceptual discrimination. 


Most of these characteristics, of 
course, are well documented in the 
speech literature, where spectral 


prominences at low frequencies and 
occasionally in the vicinity of 1000 
cps are attributed to nasal consonants. 
(This general agreement, in a sense, 
can be interpreted as evidence sup- 
porting the adequacy of the articula- 
tory analog.) As early as 1924, Paget 
(10) called attention to resonances in 
nasal consonant sounds in the vicinity 
of 200, 600, 1300 and 2400 cps. The 
next year Crandall (2) discussed the 
concentration of low-frequency ener- 
gy in these sounds, and, in general, 
substantiated Paget’s descriptions. 
Subsequently, in an investigation of 
nasal voice quality, Curtis (3) speci- 
fied the spectral changes occurring in 
various vowel-nasal consonant-vowel 
events. His findings describe an in- 
crease in low-frequency energy, high- 
frequency attenuation and various 
spectral prominences during the pro- 
duction of nasal voice quality and 
nasal consonants. Tarndédczy’s (18) 
data and data from the Bell Telephone 
Laboratories reported in Richardson’s 
1953 text (13) lend general support 
to all of these findings. 


More recently, experiments using 
synthetic speech sounds generated by 
means of a light-sensitive pattern play- 
back that ‘reads’ hand-painted ideal- 
ized spectrograms have indicated that 
stimuli identified as nasal consonants 
are characterized by a low-frequency 
resonance near 200 cps, a second 
resonance near 1200 cps, and, in con- 
junction with some vowels, a high- 
frequency resonance near 2400 cps 
(12). The perceptual tests indicated, 
furthermore, that placing the lowest 
resonance below 200 cps favored the 
perception of /m/ and /n/, while a 
resonance nearer 250 cps favored the 
perception of /y/. The over-all iden- 
tifiability of these synthetic sounds in 
both initial and final positions in a 
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TABLE 3. Over-all levels of vowel-like stimuli for various degrees of nasal coupling. Values are in 
db relative to standard vowel /i/. The identity of the stimuli when coupling is other than zero 


cm? is not implied. 











Average Area of 








Vowel Nasal Coupling (cm?) 
Configuration 0.0 0.25 0.71 1.68 3.72 
i 0.0 0.0 2.5 -3.5 4.0 
e -1.0 -2.0 3.0 3.5 -3.0 
2 0.5 -2.5 -5.0 -5.5 4.5 
a 4.0 4.0 2.5 0.0 0.5 
A) 1.5 1.0 0.5 -2.0 -2.0 
u -2.0 -1.0 -3.0 4.5 -5.0 


syllable was 60 per cent, and the velar 
consonants were less identifiable than 
the others. 


The anti-resonances in the spectrum 
envelopes produced by our articula- 
tory configurations are less well- 
known and warrant some comment. 
Theoretical considerations indicate 
that such anti-resonances in the spec- 
trum are to be expected in situations 
where the acoustic path from glottis 
to output has side branches, or cul-de- 
sac portions as discussed by Russell 
(14) and West (19), among others. 
Such side branches, of course, do not 
generally exist during the production 
of non-nasal vowel sounds. The fre- 
quency position of the anti-resonance 
depends upon the length of the side 
branch, being lower in frequency for 
the longer side branches. Since the 
articulation of /m/ is bilabial, the side 
branch formed by the closed oral 
cavity is long compared to the cavity 
formed by post-dental or velar clos- 
ures. The anti-resonance that is char- 
acteristic of the bilabial nasal conso- 
nant is in the vicinity of 1000 cps, 
while the post-dental articulation 
creates an anti-resonance near 3500 
cps, and the ‘zero’ of the vocal-tract 
transfer function for velar articula- 
tion is well above 5000 cps. 








In passing, it can be pointed out 
that an anti-resonance such as that 
shown in the /m/of Figure 7 is not 
discovered by the usual means of 
speech analysis. The 300-cps filter of 
the Sona-Graph, for example, does 
not resolve the sharp spectral changes 
in the vicinity of a ‘zero,’ and the anti- 
resonance valley in the curve will not 
be evident with such a broadband 
analysis. Similar effects will occur in 
all analyses of natural speech using 
broad filters. 


Over-all Intensity. During the prep- 
aration of the perceptual tests des- 
cribed earlier, it was observed that the 


TaBLe 4. Over-all levels of consonantal stimuli. 
All values are in db relative to the standard 
(uncoupled) vowel /i/. See text for identification 
of stimulus configurations. 








Stimulus Level Stimulus _ Level 
™; -8.5 n, ~9.0 
Me -8.0 n, -8.7 
me -8.0 ny -8.7 
Mg -8.5 0, -8.3 
My -8.5 0 -7.5 
my -8.5 D5 6.5 
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Figure 8. Magnitude of acoustical driving- 
point impedance of the nasal tract analog 
as determined from electrical measurements 
at the input (nasopharyngeal) terminals. 
The parameter is the average area of coupl- 
ing to the nose. 


over-all levels of the various outputs, 
as measured with a VU meter, varied 
with nasal coupling and with articu- 
lation. Since the test items were re- 
corded at constant level, the VU 
meter readings before the appropriate 
gain adjustments were made indicate 
how the over-all levels of the various 
synthetic sounds varied. The values of 
over-all levels are given in Tables 3 
and 4. The reference level (zero VU) 
was established arbitrarily for a stand- 
ard (uncoupled) vowel /i/. The data 
in Table 3, therefore, are directly 
comparable to the earlier values re- 
ported by House and Stevens (7), 
and indicate the effects on vowel 
levels of the changes in the nasal cir- 
cuit. The over-all levels of the outputs 
of the consonantal configurations are 
shown in Table 4. 


Fletcher (6) has estimated that the 
inherent power of the nasal conso- 
nants is approximately 6 db less than 
the vowel /i/, the vowel with the 
least inherent power. He reports that 
/m/ is —-4 db, /n/ is -6 db, and /n/ 
is —7 db, all expressed re /i/. (All 
values are derived from Table X, pg. 


74, reference 6, and are rounded to 
the nearest db.) When expressed to 
the same reference vowel, the most- 
typical nasal consonants in Table 4 
(i.e., /m,/, /n,/ and /y,/ have a 
mean level of —8.5 db. In the present 
instance, however, the reference 
vowel /i/ is not the vowel having the 
lowest level, as in the Fletcher report. 
The over-all level of the typical syn- 
thetic nasal consonants referred to the 
present lowest vowel (/u/) is -6.5 
db, a value in close agreement with 
the earlier data. 


Remarks 


In the present studies, an attempt 
has been made to consider perceptual, 
acoustic, and articulatory levels of 
consonant production. If it is true that 
the analogs of the nasal and vocal 
tracts and the glottal excitation are 
appropriate, it should follow, of 
course, that both the acoustic spectra 
and perceptual responses are equally 
appropriate. The procedures of the 
investigation, however, are partially 
circular. Extensive systematic com- 
parisons of physiological and physical 
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Ficure 9. Magnitude of the transfer im- 
pedance (ratio of output sound pressure 
to input volume velocity) of the nasal tract 
analog for various degrees of velopharyngeal 
patency. 
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data derived from human subjects 
have not been made with the charac- 
teristics of the analogs; nor have they 
been made between acoustic data de- 
rived from natural speech and syn- 
thetic speech; nor between responses 
to natural and synthetic speech. 


The lame defense for such omis- 
sions is that physiological data appro- 
priate for such comparisons are dif- 
ficult to come by, that definitive spec- 
tral data on natural sounds are not 
easily found or derived, and that reli- 
able. response data are equally scarce. 
Real attempts, however, have been 
made constantly to check each level 
of description—articulatory, acoustic, 
perceptual—against the others, and it 
is felt that the description of the pro 
duction of nasal consonants provided 
by these analog studies is a reasonable 
one. 
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Figure 10. Spectrum envelopes of combined 
outputs of nasal tract and vocal tract as ob- 
tained from measurements on the electrical 
analogs. Vocal tract configuration is ap- 
propriate for the production of vowel /i/. 


The solid curve indicates output when there 


is no coupling to the nasal tract; the broken 
curve shows output when the average area 
of nasal couplings is 3.72 cm’. 
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Figure 11. Same as Figure 10, except that 
the vocal tract configuration is appropriate 
for the production of vowel /z/. 


Summary 


Electrical analogs of the nasal and 
vocal tracts were used to simulate the 
articulation of the three nasal conso- 
nants of American English. The 
coupled analogs were excited appro- 
priately and the acoustic output was 
used to construct perceptual tests that 
were administered to trained listeners. 
Results of the listening tests and a 
description of the physical character- 
istics of the sounds are presented and 
discussed. 


Appendix 


Impedance Measurements. In an 
earlier study of vowel nasalization, the 
circuitry of the analog of the nasal 
tract differed from that of the analog 
used to generate the consonants (and 
vowels) of the present study. It is ap- 
propriate to describe the effects of 
these changes in circuitry. 

The magnitude of the driving-point 
impedance of the nasal tract analog 
was measured by driving the analog 
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Ficure 12. Same as Figure 10, except that 
the vocal tract configuration is appropriate 
for the production of vowel /a/. 


with a sinusoidal current source and 
measuring the voltage across its input 
terminals. This measurement was 
made for four sizes of the variable 
(nasopharyngeal) sections, and repre- 
sents the magnitude of the impedance 
of the nose when viewed from the 
vocal tract. The results of these meas- 
urements are plotted in Figure 8, and 
show the magnitude of the driving- 
point impedance of the nasal analog 
plotted as a function of frequency. 
The curves, labeled with various 
coupling values, demonstrate that the 
magnitude of the driving-point imped- 
ance increases as the average area of 
coupling to the vocal tract is reduced, 
i.e., as the velum rises. Comparing 
these data to the same measurements 
taken on the earlier nose (cf., Figure 
3 of reference 7) shows a general in- 
crease in the magnitude of the driv- 
ing-point impedance of the new nose, 
as well as some changes in frequency 
response. 


Measurements of the transfer impe- 
dance (ratio of output sound pressure 
to input volume velocity) of the nasal 


analog are shown in Figure 9. The 
dashed curve in the figure indicates 
that when velopharyngeal coupling is 
maximal, the lowest two resonant 
prominences of the nasal system are 
centered on 400 cps and 2500 cps. If 
the vocal system is viewed as a num- 
ber of simple independent or loosely- 
coupled resonators, it would be ex- 
pected that these resonances would in 
some way be characteristic of nasal 
vowels and consonants. On the other 
hand, in a closely-coupled system of 
resonators, the normal modes of vibra- 
tion of the component parts are not 
the normal modes of the system as a 
whole. When nasal consonants are 
produced, the characteristics of these 
sounds cannot be deduced from a 
knowledge of the transfer character- 
istics of the nose itself, since the vari- 
ous resonators comprise a closely- 
coupled system and interactions take 
place among the system components. 
As pointed out by Dunn (4) and 
others (/), assigning vowel formants, 
for example, to specific cavities is not 
a valid procedure; the prevalence in 
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Ficure 13. Same as Figure 10, except that 
the vocal tract configuration is appropriate 
for the production of vowel /u/. 




















the speech literature of this type of 
analysis is too w idespread to require 
citation. 


Acoustic Spectra. In Figures 10-13 
are shown curves describing the acous- 
tic outputs of four vow el configura- 
tions. These data show the magnitude 
of the transfer impedance of the sys- 
tems involved, taking into account the 
shape of the glottal spectrum; the 
curves are analogous to spectrum en- 
velopes. In each case, the solid curve 
describes the spectrum envelope of 
the vowel indicated; the broken curve 
shows the spectrum envelope of the 
output when the nasal analog is 
coupled maximally to the VTA. In 
the latter cases, of course, the outputs 
are not necessarily perceived as the 
vowels indicated. These data are pre- 
sented for comparison with Figures 
4-9 of reference 7. It can be seen that 
coupling the nose to the vocal tract 
definitely reduces the amplitude of 
the first formant (but less than in the 
original study), introduces various 
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Ficure 14. Spectrum envelopes of current 
sources used to simulate the excitation of 
the vocal tract at the glottis. The broken 
curve is the envelope of the source de- 
scribed by Stevens, Kasowski and Fant (17), 
and used earlier by House and Stevens (7, 
8). The solid curve is the modified source 
used in the present study. 
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spectral prominences, and changes 
the amplitudes of higher formants. 
These changes are less systematic than 
those reported earlier, but, in general, 
represent the same type of effects. 


A close comparison of the two sets 
of noncoupled vowels will reveal dif- 
ferences caused by a change in the 
spectrum of the glottal excitation. The 
spectrum env elope of the source used 
in the earlier study is represented by 
the broken curve of Figure 14. The 
solid curve in that figure shows the 
modified spectrum envelope used 
the present study. The amplitudes of 
the formants of vowels produced by 
excitation of the analog with the new 
glottal source agree more closely with 
the formant amplitude data reported 


by Peterson and Barney (1/1). 
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Difference Limen 
For Formant Amplitude 


James L. Flanagan 


Recent work on systems for narrow- 
bandwidth transmission of speech indi- 
cates that signals representing the 
relative amplitudes of vowel formants 
might be utilized as information-bear- 
ing quantities (5, 6). In order to carry 
out computations of the channel ca- 
pacity required for the transmission 
of such signals, it is necessary to know 
the prec cision with which the signals 
must be transmitted (4). This article 
describes a pilot experiment which 
was designed to provide an estimate 
of the maximum precision necessary 
in transmitting data on the amplitude 
of the second formant of vowels. 


A human listener usually is the ulti- 
mate recipient of the information 
transmitted by a speech compression 
system, and consequently his ability 

discriminate changes in the trans- 
ad signals determines the preci- 
sion with which they must be trans- 
mitted. It is probable that the percep- 
tion of speech by a human subject 
corresponds more nearly to an abso- 
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lute judgment of acoustic stimuli than 
to a differential discrimination. If this 
is in fact the case, it would appear 
that differential discrimination tests 
should provide conservative estimates 
of the maximum precision necessary 
in the transmission of speech data. 


psycho-acoustic experiment was 
conducted, therefore, to determine 
the just-discriminable differences (or 
difference limens) for the amplitude 
of the second formant (F2) of a syn- 
thetic vowel sound. The experiment 
was greatly restricted in scope, treat- 
ing only the second formant of the 
vowel [z] for one sound pressure level 
and for two patterns of fundamental 
frequency inflection. However, the 
results permit quantitative approxima- 
tion of the precision necessary in 
transmitting data specifying second 
formant amplitude. 


Procedure 


\ lumped-constant, ‘terminal-ana- 
log’ electrical synthesizer was used to 
produce the synthetic vowel — 
The sy nthesizer arrangement used i 
the experiment is shown in block dia. 
gram form in Figure 1. The synthe- 
sizer was composed of three simple 
series resistance - inductance - capaci- 


June 1957 
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Figure 1. Block diagram of a circuit for 
producing synthetic vowel sounds. 


tance (RLC) resonant circuits con- 
nected in parallel.‘ Each formant reso- 
nator was driven from a_ voltage 
source (a cathode follower) and the 
output voltage taken across the ca- 
pacitive element. The output voltage 
from each resonator was sent through 
an isolating amplifier and a precision 
attenuator to a common electronic 
summing circuit. The voltage re- 
sponse of the synthesizer to a unit 
impulse of excitation was, therefore: 


f (t) = 


OK” 4 OK —mt - 
€ SiN ot |, 


k=1 
where o = R/2L 


(1/LC) — (R?/4L) |] 


eo= | 


(o* + w*) = FF ee 


* Although a cascade connection of sim- 
ple, uncoupled series resonators is the best 
analog of the vocal system, it is not possible 
in the cascade connection to adjust the 
amplitude of one formant independently of 
the others. The parallel connection intro- 
duces inappropriate zeros into the spectrum 
of the synthesized vowel. For the purpose 
of the present test, however, this effect was 
deemed of secondary importance. 
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Ficure 2. Spectral envelope of the synthetic 
vowel [2] produced by the electrical 
synthesizer. The amplitude of the second 
formant may be increased or decreased in 
steps of two db by adjustment of the sec- 
ond formant attenuator in the synthesizer. 


and the A,’s are positive real con- 
stants determined by the attenuator 
settings. 


The frequencies of the three vowel 
formants were set by tuning the reso- 
nators with variable capacitive ele- 
ments, and the relative amplitudes of 
the formants were set by approxi- 
mately adjusting the attenuators on 
the outputs of the resonators.? The 
half-power bandwidths of the reso- 
nators were set by adjusting the re- 
sistive elements of the resonant cir- 
cuits. 

The resonators of the synthesizer 
were excited from a voltage source of 
repetitive impulses, the repetition fre- 
quency (FO) of which was arranged 
to be varied by an electrical voltage. 
The output of the synthesizer was 
sent through an electronic switch hav- 
ing a buildup and decay time of about 


*It can be shown that for the parallel 
connection of the sy nthesizer, the relative 
amplitude of a formant is related approxi- 
mately linearly to the relative amplitude of 
the output of i its resonator. 
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Ficure 3. Curves showing the percentages of adjustments called ‘different’ as a function of 
F2 amplitude in the second sound minus F2 amplitude in the first sound. (A) shows the 


results of the monotone tests and (B) shows the results of the variable 
data are for four subjects, and each plotted point represents the mean o 


of that experimental condition. 


itch tests. The 
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50 ms, and was transduced by PDR- 
10 headphones located in a sound- 
treated room. The opening and clos- 
ing of the electronic switch and the 
repetition frequency (‘pitch’) of the 
impulse source were controlled by an 
automatic photoelectric device w hich 
read the control data from a trans- 
parent loop of film. 


Formant frequencies, amplitudes, 
and bandwidths appropriate to the 
vowel [z], as produced by an adult 
male speaker, were set in the synthe- 
sizer (1, 7). The spectrum of the 
vowel sound generated by the synthe- 
sizer was measured with a wave ana- 
lyzer and the spectral envelope is 
shown in Figure 2. (The spectrum of 
the repetitive impulses used to excite 
the sy nthesizer was flat to beyond 3000 
cps. Fi igure 2, therefore, also represents 
the frequency response of the synthe- 
sizer resonators.) The photoelectric 
controller was arranged to provide 
continuously the following cycle of 
opening and closing of the electronic 
switch: 0.5 sec closed (stimulus pre- 
sentation), 1.0 sec open (inter-stimuli 
silence), 0.5 sec closed (stimulus pre- 
sentation), and 4.0 sec open (judg- 
ment time). The 1.0 sec open time 
between the 0.5 sec closed times was 
sufficient to adjust manually the set- 
ting of the F2 amplitude attenuator. 
The sound pressure level in the head- 
phones was set to approximately 70 
db re 0.0002 dyne/cm’. 


Four adult male listeners who were 
experienced in psychoacoustic test- 
ing and who had normal hearing were 
presented pairs of vowel sounds for 
judgment. One sound of each pair was 
the standard sound shown in Figure 
2, and the other was the same sound 
with the amplitude of F2 either in- 
creased or decreased in steps that were 
multiples of two db. The steps 
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which the F2 amplitude was changed 
are indicated in Figure 2, and were 
os Z 4, + 6, and 8 db. The 
listeners were asked to judge whether 
the quality of the second sound of 
each pair was the same as or different 
from the quality of the first sound. 
The changes in F2 amplitudes were 
made in random order, and the stand- 
ard sound of each pair was presented 
in the initial position as many times 
as it was presented in the final posi- 
tion. After several practice runs, each 
subject made 28 judgments on each 
experimental pair. 

Two different tests were per- 
formed: one in which the fundamen- 
tal frequency (FO) of the vowel 
sounds was a constant 120 cps mono- 
tone, and another in which the funda- 
mental frequency of the sounds was 
inflected linearly from 95 to 105 cps. 


Results 


Plots were made for individual sub- 
jects of the percentages of the judg- 
ments called ‘different’ as a function 
of the change in F2 amplitude. Cumu- 
lative distribution curves (ogives) 
were sketched through the plotted 
points. The variability of the data for 
different subjects was found to be 
relatively small, and pooling of the 
data seemed justified. In the interest 
of brevity, only the pooled data will 
be presented here. 

The percentages of the judgments 
called ‘different’ by the four subjects 
are plotted in Figure 3 as a function 
of the F2 amplitude in the second 
sound minus the F2 amplitude in the 
first sound. The results of the mono- 
tone tests are shown in Figure 3 (A) 
and the results of the variable pitch 
tests are shown in Figure 3 (B). Each 
plotted point on these curves repre- 
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Figure 4. Curves showing the percentages of judgments called ‘different’ as a function of 
the magnitude of the change in F2 amplitud \ \ 1e results of the monotone 
tests and (B) shows the results of the variable pitch tests. The data are for four subjects, 


and each plotted point represents the mean of 224 


sents the mean of 112 judgments of 
that experimental condition. 

When the percentages of the ‘dif- 
ferent’ judgments for the four sub- 
jects are plotted as a function of the 
magnitude of the change in F2 ampli- 
tude (i.e., without regard to whether 
the F2 amplitude in the second sound 
was greater than or less than the F2 
amplitude in the first sound), the data 
appear as shown in Figure 4. Each 
plotted point on these curves repre- 
224 judgments of 
that magnitude of change in the amp 
litude of F2. 


sents the mean of 


Discussion 


[he curves shown in Figure 3 are 
reasonably symmetrical and are ap- 
proximately ‘of the same shape. The 
symmetry of the curves indicates that 
the percentages of ‘different’ judg- 


+ judgments of that experimental condition. 
ments were not much influenced by 
the ‘polarity’ of the change in the 
umplitude of F2 from the first to the 
second sound (i.e., whether it in- 
creased or decreased), but were 

uinly dependent upon the magnitude 
oI the change. The differences be- 
tween the data for the monotone and 
variable pitc! ts are relatively small, 
suggesting that the just-discriminable 
changes in formant amplitude are rela- 
tively independent of fundamental 


frequency, at least for the range of 


fundamental frequencies examined 
here. 

The two curves in Figure 4+ show- 
ing the percentages of ‘different’ 


udements 
nitude of 


1 
iSO 


1s a function of the mag- 
the change in F2 amplitude 


are similar, suggesting again that 
the discriminable changes in formant 
umplitude 


are not appreciably de- 


pendent upon the value of the funda 
mental frequency, at least for the 
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range investigated. If the difference 
limen (DL) is taken as the change in 
formant frequency that is noticed 
just 50 percent of the time, then both 
curves of Figure 4 yield values of 
approximately 3 db as the DL for 
the amplitude of F2. 


The ogive curves obtained in this 
experiment never quite go to zero, 
even for the zero-difference stimuli. 
This effect is one of the troublesome 
features of the ‘same or different’ test, 
and is dependent to a great extent up- 
on the manner in which the subjects 
are instructed. For example, in an 
earlier exploratory experiment with 
different subjects the same effect was 
noted. It was found that by emphatic- 
ally instructing the subjects not to call 
a sound- -pair different unless they 
were absolutely certain they could 
perceive a difference, the curves could 
almost always be made to go to zero 
for the zero-difference condition. In 
the present experiment, however, the 
subjects were asked simply to judge 
whether the quality of the second 
sound was the same as or different 
from the quality of the first sound, 
and no attempt was made to bias the 
subjects toward being either hyper- 
sensitive or insensitive to the changes. 
It was left for each subject more or 
less to establish his own ‘sensitivity’ 
criterion. 

In examining the data for individual 
subjects, it was found that two of the 
subjects called the zero-difference pair 
‘different’ less than five percent of the 
time, whereas the other two subjects 
called the zero-difference stimuli ‘dif- 
erent’ close to 15 percent of the time. 
As might be expected, the change in 
F2 amplitude called ‘different’ 50 per- 
cent of the time by the two more 
sensitive subjects was slightly less than 
the change noticed 50 percent of the 


time by the two less sensitive subjects. 
The root-mean-square variance 
(standard deviation) of the DLs for 
individual subjects, however, was only 
about 0.4 db for the monotone tests 
and about 0.6 db for the variable pitch 
tests. 


One would expect the value of the 
DL for formant. amplitude to be a 
function of the particular vowel sound 
as well as of other parameters, such 
as sound pressure level. The vowel 
sound [z], used in these tests, has 
formants that are nearly equi-spaced 
in frequency, and its second formant 
lies near the center of the frequency 
range usually containing second form- 
ants. In most other vowels, the second 
formant is in closer proximity to one 
of its adjacent formants than it is in 
the vowel [z]. Considering the pos- 
sible masking of one formant by an 
adjacent formant, it is conceivable 
that the just-discriminable changes in 
the amplitude of a given formant 
might be larger when that formant is 
in close proximity to an adjacent 
formant than when it is farther re- 
moved from the adjacent formant. It 
would seem, therefore, that the vowel 
[] probably represents one of the 
more favorable conditions for detect- 
ing small changes in the amplitude of 
F2. If this speculation is correct, one 
might expect the amplitude DLs for 
the second formants of other vowels 
to be not much smaller than the F2 
amplitude DL for [z], and, in general, 
probably larger. 


All of the data in the present experi- 
ment were taken at one sound pres- 
sure level, namely, 70 db re 0.0002 
dyne/cm?, which is reasonably repre- 
sentative of a conversational speech 
level. It was beyond the scope of this 
pilot experiment to investigate other 
sound pressure levels and other 














vowels, and it is expected that these 
parameters will be examined in sub- 
sequent work. 


As suggested at the outset, the re- 
sults of these differential discrimina- 
tion tests may be used to estimate the 
precision necessary in transmitting 
data specifying the amplitude of F2. 
If the just-discriminable change in 
formant amplitude obtained from the 
tests is expressed as a percentage, 
then: 


3 db = 20 log,, Se, ‘ 
) og x 
r AA/A = + 40% 


It appears, therefore, that it should 
not be necessary to transmit data 
specifying the amplitude of F2 with 
an accuracy exceeding + 40 percent. 


In terms of percentage change in 
amplitude, this DL is relatively large, 
and it is interesting to compare it to 
perceptual data on other ‘dimensions’ 
of vowel sounds. Similar differential 
discrimination tests have been used to 
determine frequency DLs for the first 
and second formants of several vowel 
sounds (2), and a DL for the over-all 
amplitude of a vowel sound (3). 
Measured by tests similar to the one 
employed here, the DL for formant 
frequency is found to be equal ap- 
proximately to + 3 percent of the 
formant frequency, and the DL for 
over-all vowel amplitude is found to 
be approximately 1 db, or about 
12 percent. The ionneal distribution 
of the energy contained in vowel 
sounds is such that most of the energy 
usually is contained in the low- fre- 
quency, high- -amplitude first formant. 
The over-all amplitude DL, therefore, 
might be used as a very crude esti- 
mate of the DL for the ‘amplitude of 
the first formant. 


It might be asked whether, in the 
present experiment, the changes in F2 
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amplitude are not reflected as changes 
in the over-all level of the stimulus. If 
such were the case, the responses con- 
ceivably might be responses to changes 
in over-all level rather than responses 
to changes in the relative distribution 
of spectral energy in the stimulus. In 
the present experiment, the over-all 
level of the stimulus was dependent 
upon the amplitude of F2, but only to 
an extremely small extent. Measure- 
ments of the over-all amplitude of the 
stimulus were made for all values of 
the amplitude of F2. It was found that 
for even the most extreme changes in 
the amplitude of F2 (i.e., + 8 db), 
the over-all level of the stimulus 
changed by less than 0.5 db. For 
changes in F2 amplitude of + 4 db, 
the change in over-all level was less 
than 0.2 db. It is apparent, therefore, 
that the changes in over-all amplitude 
of the stimulus occasioned by changes 
in F2 amplitude were considerably 
less than the DL for over-all amplitude. 
Consequently, the results of the ex- 
periment can be confidently attrib- 
uted to responses to changes in the 
relative distribution of spectral energy 
rather than to responses to changes 
in the over-all amplitude of the stimu- 
lus. 


Summary 


Listening tests were conducted to 
determine the just - discriminable 
change in the amplitude of the sec- 
ond formant of a synthetic vowel 
sound. The stimulus was the vowel 
[|], transduced by headphones at a 
level of approximately 70 db re 0.0002 
dyne/cm*. Two patterns of funda- 
mental frequency inflection were ex- 
amined: 120 cps monotone, and linear 
inflection from 95 to 105 cps. The 
results indicate that a change of 3 db 
in the amplitude of the second form- 
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ant is detected approximately 50 per- 
cent of the time for both inflection 
patterns. 
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Multiple-Choice Intelligibility Tests 


John W. Black 


Part 1. Construction of the Tests 


Possibly the earliest test that was de- 
vised specifically to measure the in- 
telligibility of speakers was Jones’ 
enunciation test (8). It provided for 
testing students in groups of 11. Each 
student read one of eleven 20-word 
lists. Ten members of the group 
served as listeners as the other stu- 
dent read. (This technique of admin- 
istering an intelligibility test is desig- 
nated here as the round robin pro- 
cedure.) The listeners sat at right 
angles to the speaker, 30 feet removed. 
Each speaker's test list was printed on 
the face of an envelope. The listeners’ 
written responses to the list were col- 
lected and placed in the envelope and 
scored either by the teacher or the 
reader. Scores were the proportion of 
correct responses among the 200 re- 
sponses to the list of each speaker. 
The first series of tests to be used 
widely in measurements of intelligibil- 
itv was developed in the Bell Tele- 
phone Laboratories and described by 
Fletcher and Steinberg (4). Although 
different tests were comprised of syl- 
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lables, words and sentences, the prin- 
cipal stimulus material of these tests 
was monosyllables of the consonant- 
vowel-consonant (CVC) form. A 
syllable was formed by drawing a 
‘first sound’ from a pool of possible 
initial consonants, a ‘second sound’ 
from a pool of vowels, and a ‘third 
sound’ from a pool possible final 
consonants. These pools came from 
1 phonetic alphabet of 39 sounds, all 
of which can be readily distinguished 
by an English speaking person. Read- 
ers spoke these syllables over two 
pieces of equipment that were being 
compared in articulation, for example, 
over two telephone systems. Trained 
listeners at the other end of a trans- 
mission line wrote what they heard. 
Articulation scores were assigned on 
the basis of the proportion of the list- 
eners’ responses that were correct. 

During World War II other word- 
type intelligibility tests were con- 
structed. One development was the 
phonetically balanced (PB) tests of the 
Psycho-Acoustic Laboratory, Harv- 
ard U niversity. These have been des- 
cribed by Egan (2, 3). Each list con- 
sists of 5( English monosyllabic 
words. The order of the words with- 
in a list can be altered and the lists 
used indefinitely with the same listen- 
ing panels. Another development was 
a set of 24-word lists, equated in mean 
difficulty and item variance on the 
basis of the intelligibility values of 
the words ; 


oe 
) 
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The four tests discussed in the pre- 
ceding paragraphs have a feature in 
common: the listeners write the ma- 
terial they hear. (A test that employs 
this procedure is referred to here as 
a ‘write-down’ test.) The principal 
disadvantage of a write-down intel- 
ligibility test lies in the scoring of the 
test, whether the material is nonsense 
syllables, words, or sentences. Scor- 
ing is expensive in time and demand- 
ing in attention. It requires a degree 
of phonetic sophistication and judg- 
ment on the part of the scorer. In 
order to reduce this labor, Haagen 
(5) constructed a score of 24 equated 
lists, each comprised of 24 multiple- 
choice items. These lists were con- 
structed essentially in accordance 
with steps outlined below. The 24 
lists of 24 words were not signifi- 
cantly dissimilar in mean difficulty or 
item variance, were internally con- 
sistent to the extent that r, split half, 
corrected for length equalled .77 to 
.85 (N, listeners, approximately 200), 
and were consistent in item difficulty 
(r = .89) from panel to panel. Al- 
though Haagen did not publish an 
item analysis, one has since been made 
available through the Voice Science 
Laboratory, Purdue University (7). 
The tests provide measurements in 
assessing military communication 
equipment, in assigning relative intel- 
ligibility to speakers in college classes, 
and in the detection and measurement 
of hearing loss (1, 13). 

A limitation of the multiple-choice 
tests lies in the rigidity of the answer 
form; the items cannot be scrambled 
from one experimental session to an- 
other and presumably cannot be used 
repeatedly with the same listening 
panels. The need for more testing 
materials to be used with the same 
listening panels led to the construc- 
tion of the present multiple-choice 
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intelligibility tests, Forms C and D. 


The Development of Multiple- 
Choice Intelligibility Tests, Forms C 
and D. This section treats four steps: 
(1) the selection of a master popula- 
tion of words, (2) the collection of 
error responses for the words through 
write-down tests, (3) the assembling 
of a trial form of multiple-choice lists 
and answer forms, and (4) the as- 
sembling of items into test Forms C 
and D. 

All words with Thorndike ratings 
1-10 were screened to remove proper 
nouns, homonyms, and homographs 
(14, 15). The remaining words were 
typed on 5” X 7 cards, one word per 
card. The words, arranged alphabet- 
ically, were ‘dealt’ among 40 stacks 
until each stack contained 150 cards. 
Each stack was shuffled several times 
and the words were typed as a ‘speaker 
list.” Each list was recorded by 10 
speakers on a Presto disk recording 
system (28-N), at 3314 r.p.m. These 
disks were played the to panels of 
8 to 12 listeners each, (a) through an 
aircraft intercommunication system 
in simulated propeller-type aircraft 
noise, at a level of 110 db (General 
Radio meter, C scale), and (b) in 
simulated ‘classroom quiet’ with the 
listeners seated 20 feet from the loud- 
speaker. Each of the 400 recorded 
lists was played once; a panel heard 
no more than four lists in one session. 


Preliminary scores were determined 
for the words for both the quiet and 
noise conditions on the basis of this 
sample of listeners. In order to secure 
words that would be discriminating 
as test items, only items that were 
within the range 15-85 per cent intel- 
ligible in both quiet and noise were 
retained. These 3,500 w ords, in lists of 
150 (with a residual list of 50 words), 
were read by naval student pilots. 
Twelve voices were employed to read 














the lists in noise and six voices read 
the lists in quiet. Each recording of 
the lists was played once to a panel 
of 8 to 12 listeners. 

The foregoing stages were con- 
ducted in the manner of write-down 
intelligibility tests. Seven-hundred- 
fifty words of one or two syllables 
each were selected for trial forms of 
the multiple-choice test (25 lists of 
30 words). The criteria for the selec- 
tion of the items were: (a) a word 
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must have fallen within the range 15- 
85 per cent intelligible in both quiet 
and noise on the basis of the screen- 
ing process, and (b) a word must 
have been responded to erroneously 
with at least three incorrect words 
(the same ones in quiet and noise) a 
minimum of 10 times in noise and five 
times in quiet. The error words that 
were associated with each test item 
were selected from the most frequent 
ones provided under criterion b. The 


Taste 1. A census of the Thorndike ratings of the test items of Forms C and D.* The number 


of the List in Form C and D is presented. 


Thorndike 1 2 3 4 5 

Ratingst Form (18) (14) (15) (16) (17 

1 8 6 4 3 

(D) 4 6 5 4 2 

2 Cc 3 3 S 2 6 

(D) 5 3 2 3 7 

3 C 5 3 1 2 3 

(D) 4 1 } 2 2 

4 Cc 0 4 2 3 5 

(D) 2 0 3 3 7 

5 Cc 1 $ 3 2 2 

(D) 5 6 5 2 3 

6 Cc 0 1 2 2 

(D) 2 2 2 1 3 

7 Cc 2 0 3 5 2 

(D) 1 3 2 3 0 

& Cc 5 2 0 2 1 

(D) 1 3 1 0 1 

9 Cc 1 0 3 1 I 

(D) Ss & & 4 

10 Cc 2 4 2 3 l 

(D) 1 1 2 5 1 

11f Cc ] 
(trash) 


6 7 8 9 10 iil 12 
(18) (19) (20) (21) (22) (23) (24) Total 
7 2 7 1 3 4 3 52 
4 5 5 8 6 5 4 58 
$ 5 } 8 6 5 58 
7 6 1 I 5 5 7 52 
7 2 3 $ 2 2 1 35 
1 0 5 4 5 5 4 37 
3 1 5 ¢ 2 2 1 34 
2 3 3 3 0 3 32 
2 2 1 2 5 3 30 
3 2 3 2 2 2 2 37 
2 3 l 2 4 1 1 20 
3 5 6 3 0 2 32 
0 3 5 0 2 1 27 
2 2 1 3 0 1 1 19 
1 ( 2 2 3 25 
1 1 2 1 1 2 l 15 
0 5 1 0 0 3 2 17 
l 2 0 1 4 3 1 22 
1 1 0 2 3 1 3 23 
3 1 1 1 1 1 2 
l 
(dental) 


*Identifications that pertain to Form D are shown in parenthesis. 


*Thorndike ratings 1, 
used words. 


2,....11 refer to the first, second . . . 


eleventh thousand most-frequently 


t Trash and dental are test items although they fall in Thorndike’s category 11; barker is in 
List 4 and not in Thorndike. Presumably these words represent typing errors in an early stage of 


the development of the test. 
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Tasie 2. Thorndike values in each test in 
per cent. 
Thorndike Forms Form B PB 
Ratings C and D 
l 17% 29% 29% 
2 17 20 7 
3 11 13 11 
} 10 s 9 
5 10 8 7 
6 8 5 5 
7 7 4 3 
8 6 4 2 
9 6 3 3 
10 7 1 2 
Above 10 0.4 6 12 
99.4 101 100 


25 trial lists were equated with respect 
to the mean level of difficulty of the 
items (not variance), administered 
noise to 24 panels a round robin 
procedure, and subjected to an item 
analysis on the basis of the responses. 
Continuing Haagen’s Forms A and B 
(forms of 12 lists each), twenty-four 
new lists of 27 items each were con- 
structed on the basis of the multiple- 
choice values of the items, 
limited in range to 15-85 per 
intelligible, matched in mean 
and item variance within each list, 
and assigned to one of two forms, 
designated C and D. 


speaker list is comprised of se- 
I I 


again 
cent 
score 


quences of three items to be read, 
‘Number 1 (word word word); Num- 
ber 2 (word word word) . Num- 


ber 9 (word word word),’ with no 
pause between the carrier phrase and 
the items or within a group of three 


items. A group of three test items, 
exclusive of the carrier phrase, usually 
contains four or five syllables. Thus, 


with rare exceptions, each series con- 
tains either one or two words of one 
syllable. The one-syllable words oc- 
cur in the 24 successive lists of forms 
C and D in the following numbers: 
(Form C) 17, 13, 18, 15, 16, 16, 12, 


18, 15, 13, 16, 13; (Form D) . 17, 
14, 15, 17, 16, 18, 18, 17, 18, 14, 18. 
The number of two-syllable oo in 
any list can be calculated by subtract- 
ing each of the foregoing numbers 
from 27. 


By way of summary and as a com- 
parison of the relative familiarity of 
the items among the lists of Forms C 
and D, B, and the PB test, the Thorn- 
dike values in each test in per cent are 
shown in Table 2. 

Test performance. 1. Scores in 
Noise. The intelligibility tests were 
read by 12 panels of NROTC stu- 
dents, 12 per panel, in noise. Listeners 
and speakers sat in 110 db of simu- 
lated aircraft noise (Harvard-type 
noise generator, spectrum 1). They 
communicated by means of an air- 
craft intercommunication system 
(RL-24-C) comprised of hand-held 
carbon microphones, d.c. amplifier, 
and HS-33 headsets. The speaker lists 
and speaker stations were rotated 
round robin administrations of the 
test with 12 panels. Thus, for Panel 1, 
Speaker List 1 was read from Station 
1; with Panel 2, this list was read from 
Station 2, etc., through 12 panels and 
stations for both Forms C and D. 
Thus dissimilarity among headsets, 
station boxes, or acoustic conditions 
at the listening stations was presum- 
ably equalized | among the speaker lists. 
The panels that re: ad Form C also read 
PB tests, and the panels that read 
Form D also read Haagen’s Form A. 

The mean intelligibility scores for 
the different Forms (12 speakers/list 
or 144/form) were: Form C, 68.0 per 
cent in noise; Form D, 71.5 per cent; 
Form A, 75.8 per cent; and PB, 61.8 
per cent. (Subsequently the adminis- 
tration of Form C ‘quiet’ will be 
discussed. The mean for Form C, in 
‘quiet,’ was 72.7 per cent.) The means 
and standard deviations of the 24 lists 
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TaBLe 3. Means in per cent and standard deviations of the speaker scores of the 24 lists of Forms 


C and D and comparison tests. N speakers per list 


Form D 


12, except Form C, ‘quiet,’ where N = 14. 


Form ( Form A PB 
Quiet Noise 
List Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
1 69 8.2 71 11.7 63 9.4 85 6.9 63 9.2 
2 68 10.0 74 6.4 64 6.6 76 8.8 63 11.5 
3 74 72 8.6 68 9.2 76 11.1 63 9.4 
4 71 12.9 70 11.7 69 9.7 80 7.0 61 7.6 
5 71 10.5 76 10.6 70 5.8 73 10.0 60 8.5 
6 73 71.3 72 10.9 72 7.9 71 10.1 66 9.6 
7 65 10.6 68 8.9 66 8.2 74 9.2 63 11.7 
8 66 11.2 74 9.1 72 6.9 72 5.3 60 7.9 
9 72 9.6 74 7.7 70 9.6 75 9.7 63 7.8 
10 74 7.8 76 11.0 66 9.3 78 8.2 61 10.2 
11 76 8.0 76 10.6 63 10.3 78 11.4 58 5.6 
12 77 eue 72 10.1 69 10.1 75 8.6 62 1.5 
Mean 71.5 72.7 68.0 75.8 61.8 
of Forms C and D are enumerated in ance attributable to lists was non- 


Table 3 together with comparable 
data for Form A and the PB lists. 
The scores of the 144 speakers who 
read the 12 lists of Form C were ar- 
ranged in 12 columns, each column 
containing the scores that had been 
assigned by one list. An analysis of 
variance was made. The same analysis 
was made relative to Form D, and, 
by way of comparison, of the scores 
of Form C (in ‘quiet’), Haagen’s 
Form A, and the PB lists. The ana- 
lyses are summarized in Table 4. Vari 


TABLE 4 


significant in the instances of Form C 
(‘quiet’ and noise), Form D, and the 
PB lists. The F-ratio was significant 
at the five per cent level of confidence 
in the analysis of Form A in which 
three lists (1, 4, and 6) were signifi- 
cantly different from the over-all 
mean, the first at the one per cent 
level of confidence and the remaining 
two at the five per cent level. 

Scores assigned by parts of the tests 
were compared by correlation. The 
scores received by 144 speakers as 


Summary of analyses of variance of 12 lists of Forms A (Haagen), C, D, and PB words 


in noise, and Form C in quiet. N, 144 speakers per form; 12 speakers per list. 


Variance 


Source of Variation d. f. Form A Form C Form D PB Lists 
Haag n 
Noise Quiet 
Lists 11 1284.45 1122.54 1219.65 1485.39 3990.81 
Remainder 132 564.40 730.20 906 . 66 854.93 2341.31 
Total 143 
F-ratios (F, 5° C 1.86) 
2.28 54 1.35 1.74 1.70 
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Figure 1. Distribution of scores 
speakers, 144. 


assigned by 


measured by the first 15 items of a 
list correlated with scores yielded by 
the remaining 12 items of the list, r = 
.70 and .79 for Forms C and D, respec- 
tively (corrected approximately for 
length by the Spearman - Brown 
prophecy formula). 

The distributions of scores yielded 
by Forms C and D to two groups of 
144 speakers are plotted in Figure 1. 
Inasmuch as the speakers who read 
Forms D and A were the same, the dis- 
tributions of the two sets of scores are 
shown together. Likewise, the speakers 
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Forms A, C, D, and by PB lists in noise, N 


who read Form C also read PB lists 
and the distributions are plotted to- 
gether. The Pearson product-moment 
correlation between the scores yielded 
by Form C and the PB lists was .60; 
between Forms D and A, .72. These 
two correlations may be considered as 
being equivalent, since they differ at 
only the eight per cent level of con- 
fidence. These correlations, although 
positive and highly significant, indi- 
cate that a single score of relative in- 
telligibility is related to the testing in- 
strument that assigns the score. 


Tass 5. Summary of three analyses of variance, testing whether the rank order in which speakers 
read affected their intelligibility scores. N per test, 144 


Source of Variation d. f. 
Speaking order 11 
Remainder 132 





Variance 
Form C Form D PB 
480.86 1152.87 3990.81 
783 .68 882.64 2341.31 
F-ratios (F, 5% = 1.86) 
61 1.31 1.70 
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Tasie 6. Summaries of analyses of variance testing the effect of position (first, second, or third) 


of an item within a group of three items. 





Source of Variation d. f 
Positions 2 
Speakers 143 
Remainder 286 


2. Sequential Effects. The taking 
of an intelligibility test is sometimes 
considered a training experience. 
Scores on a retest are often higher 
than original ones, even when the two 
tests are administered with equivalent 
forms. However, the event in the 
testing experience that is responsible 
for the improvement has not been 
identified. It might be supposed that 
aS a person serves as a listener and 
awaits his turn to talk in the round 
robin administration of a test, he is 
deciding how he will talk in order to 
be more intelligible than the people 
he hears. If this were the case and if 
the decisions were effective, the intel- 
ligibility scores of a panel would im- 
prove with successive speakers. In 
order to test this hypothesis, the 
scores of successive speakers were ar- 
ranged in columns that represented 
order of speaking in the panel: first 
reader, second, etc. The results of 
three analyses of variance are sum- 
marized in Table 5. The hypothesis 
of ‘no difference’ was not rejected. 
Thus, there is no reason to believe 
that the learning event occurs as a 
‘late’ speaker in a panel awaits his 
turn to read. As a practical matter, 
this result lends support to the feasi- 
bility of the round robin technique in 


Variance 





Form A Form C Form D 

19.40 114.70 65.51 

206 .60 254.75 268 .91 

43.89 58.74 54.94 
F-ratios (F, 5% = 3.07) 

44 1.95 1.19 


intelligibility testing. 

There is the further possibility that 
learning occurs during the reading of 
a list. This was tested by determining 
a pair of speaker-scores, one from the 
first 15 items of the intelligibility tests 
and the second from the remaining 12 
items. The pairs of ‘half? scores were 
arranged in paired columns under 
each list and tested by analysis of vari- 
ance. No significant difference was 
found in either set of data analyzed 
(Forms C and D). 

The use of three-item sequences is 
irrelevant to a multiple-choice form. 
The present test was so constructed 
because Haagen’s use of triple items 
had seemed to be satisfactory. Scores 
were determined separately for item 
1, item 2, and item 3 for 144 speakers 
who read Form A and for Forms C 
and D. Analyses of variance, sum- 
marized in Table 6, indicate that there 
was no consistent difference among 
the three sets of scores. Critics of 
single-word presentations liken the 
suggestion of a resemblance of three- 
word sequences to running speech. 
Although such ‘face’ validity of a 
test is inconsequential, the reduction 
of testing time that is achieved by the 
three-item sequences is often impor- 
tant. 
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3. Test-retest Reliability. The 
speaker lists of the multiple-choice 
tests are geared to the printed answer 
form and the items cannot be re- 
ordered readily. Since some learning 
of the test presumably occurs with 
the experience of hearing the test 
items, an immediate retest would not 
be feasible. This assumption was put 
to experimental test. Groups of 16 
experimental subjects were divided. 
First, half of the members of a group 
participated in a round robin admin- 
istration of eight speaker lists of Form 
C; second, the remaining members of 
the group came into the testing room 
to serve as a separate listening panel. 
The testing was then repeated. Scores 
were obtained under the following 
circumstances: (1) speakers 1-8 first 
reading, speakers 1-8 second reading; 
(2) listeners 1-8 first hearing, listen- 
ers 1-8 second hearing; (3) listeners 
9-16 first hearing of speakers’ 1-8 sec- 
ond reading. This plan was continued 
with successive groups until 25 men 
had served as speakers, 25 as repeat- 
ing listeners, and 25 as non-repeating 
listeners. This procedure was con- 
ducted in the presence of 110, 114, 
and 118 db of noise. 

A comparison between the scores 


TABLE 7 
mental noise: (a 


(a) Source of Variation 
Noise levels 
Speakers 
Remainder 


b) Levels (db) 104 l 


Mean scores 74.7 72 
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assigned by listeners 1-8, when they 
first heard the speakers, and listeners 
9-16 showed no significant difference 
in the intelligibiliry of the speakers 
under the test-retest situation: (1) 
110 db first reading, 63.7%, second 
reading, 64.6%, t, .24, (2) 114 db 
first reading, 62.6%, second reading, 
59.1%, t, .93; (3) 118 db first read- 
ing, 54.8%, second reading, 57.9%, 
t, .94. Also the rank-order correla- 
tions of the speaker scores between 
first and second 
rho = .85 to .92, in the three groups. 

The first and second scores of the 
repeating listeners 1-8, however, were 
significantly different. The second 
score was higher than the first by 2.8, 
8.3, and 5.1 per cent in 110, 114, and 
118 db of noise, respectively. The 
corresponding values of t were 2.64, 
4.89, and 3.63, all significant beyond 
the five per cent level of confidence. 
Changes of this magnitude would not 
be expected when the second listen- 
ing experience is several weeks after 
the first. 

In another series of tests there was 
no speaker improvement on repeated 
tests that extended through four per- 
formances. Seventeen subjects partici- 
pated as speakers. They read lists on 


readings were high, 


A summary of data relative to the sensitivity of the lists of Forms C and D to environ- 
analysis of variance; (b) mean intelligibility; (c 


test for linearity of means 


Any difference between two means of 3.4% is significant at the 1% level of confidence.) 


Sum of squares, levels 
Sum of squares, columns, 


temainder (from a above) 


12: 
weighted 121: 
l 


d. f Variance F 
5 2465.43 17.8 
31 569.39 
155 138 . 26 
108 110 112 114 
69.3 68.0 64.1 60.5 
d. f. Variance 
17 
21 (subtract) 
96 49.99 


4 
155 138.26 
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Figure 2. The relationship between the noi 
(signal level not monitored) ; between 
gibility in ‘classroom quiet’; 
and PB tests. 





four occasions during a single day to 
different panels of listeners. An anal- 
ysis of variance yielded F, 1.31 (3 
and 48 degrees of freedom), which is 
nonsignificant. 
| Variables affecting scores. 1. En- 
vironmental Noise. Thirty-two speak- 
ers read lists in the presence of 104, 
106, 108, 110, 112, and 114 db of simu- 
lated aircraft noise. speaker read 
one list in each level of noise. The 
order of noise conditions was altered 
systematically (rotationally and in 
) both orders, soft-loud and loud-soft) 
from speaker to speaker. Seven per- 
sons served as a listening panel, one 
panel hearing four speakers and the 
24 lists of Forms C and D. An analysis 
of variance indicated significant dif- 








talker-listener 
and between signal level and intelligibility for multiple- -choice 
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e level in the testing room and intelligibility 
separation distance and intelli- 


ferences attributable to noise levels. 
A further analysis employing Lind- 
quist’s Case 4 (9) showed that the 
trend of the scores in the different 
noise levels did not deviate from lin- 


earitvy. The foregoing analyses are 
summarized in Table The mean 
intelligibility scores associated with 


the six successive noise levels from 
104 to 114 db in 2 db steps were 74.7 

72.2, 69.3, 68.0, 64.1, and 60.5 per 
cent respectively, and are plotted i 

Figure 2." 


* More recent data obtained by Robert T. 
Camp, Jr. (unpublished) associate the 
limited range of scores between 104 and 
114 db noise levels with a signal level of 
104 db and indicate a 40-50% range with a 
signal of 94 db. 
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2. Signal Level. In a series of re- 
lated tests, the multiple-choice tests 
vary through the interquartile range 
with 18-20 db variation in signal level. 
One-half of this function, obtained in 
a quiet condition from 30 listeners, 
is plotted in Figure 2. In this instance 
the scores reached 25 per cent with 
eight db further attenuation. 

3. Distance in ‘Quiet’. Special at- 
tention was given to a generalized 
‘classroom quiet’ condition in the con- 
struction of the tests up to the point 
of the preparation of the final lists. 
Measurements were made of the noise 
levels of a number of classrooms. 
Sixty-eight db (General Radio sound 
level meter, C scale) was selected as 
a modal value of classroom noise with 
30 to 40 college-age students in a 
room of like capacity without acous- 
tical treatment. A continuous white 
noise of 68 db with a 6 db per octave 
attenuation (ASA white noise) was 
introduced into an auditorium-type 
classroom 50 feet long. Successive 
rows of seats, front to back. were 
elevated four inches. An Altec Lan- 
sing 604 loudspeaker mounted in a 
six cubic foot bass-reflex cabinet was 
placed in the front of the room, fac- 
ing and six feet removed from a 
corner. Variation in the sound pres- 
sure level of the noise at the 12 listen- 
ing positions did not exceed 2 db. One 


TasBie 8 


of the 12 members of a panel sat in 
each center seat of the 12 successive 
rows of seats in the auditorium. The 
rows were three feet apart, the near- 
est listener was six feet from the 
talker, and the most remote listener, 
39 feet. Under these circumstances, 
with 14 panels reading Form C, tests 
were administered in the round robin 
manner. Erroneously two seating ar- 
rangements were duplicated and 14 
panels were tested instead of 12. Only 
the scores of 12 panels were employed 
in the analyses except in the mean 
values of Table 1. 


The order in which the lists were 
read varied from panel to panel. The 
person occupying the front row al- 
ways read first, although successive 
‘first speakers’ read different lists of 
words. The results may be summar- 
ized: (a) the speaking order did not 
influence the intelligibility score (F, 
1.70, 11 and 132 degrees of freedom); 
(b) there was no difference among 
the 12 lists of Form C (F, 1.27, 11 and 
132 degrees of freedom): (c) the 
split-test correlation (15 items vs. 12 
items) for 144 speakers was r, .79 
(corrected approximately by the 
Spearman-Brown formula); (d) there 
was a significant variation in the intel- 
ligibility of the first, second, and third 
words of the three-word groupings 
that were read as single units. The 


A summary of data relative to the sensitivity of Form C to distance in classroom reading : 


(a) analysis of variance; (b) mean intelligibility scores. 


(a) Source of Variation 
Distance 


Remainder 


(b) Distances (ft.) 6 9 12 15 


Scores (%)! 84.6 78.9 74.7 75.3 76 


d. f. Variance 
11 4023 .80 5.95 
132 675.84 


18 21 24 27 30 33 36 39 
2 70.5 73.3 69.1 67.1 68.1 66.5 65.9 


1Any difference between two means of 2.7 is significant at the 1% level of confidence. 
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TaBLe 9. The proportions of responses to each word on the answer sheet for List 1, Form C, when 


the italicized words were read. 


groove 54.6 modern 
drew 16.2 moderate 
crew 5.4 modesty 
grew 23.8 modest 
say 23.0 forbade 
stay 65.1 pervade 
stayed 7.9 surveyed 
spade 4.0 survey 
stung 12.4 drunk 
stun 72.9 grunt 
sun 7.8 brunt 
stunned 7.0 runt 
quench 24.4 busy 
went 33.1 physics 
whence 37.0 physic 
when 5.5 visit 
pass 62.6 clearly 
past 25.2 weary 
cast 6.1 quarry 
task 6.1 query 
popular 35.1 nurse 
poplar 61 first 
hopper 1.5 birth 
opera 1.5 burst 
immense 80.2 named 
commence 2.3 name 
emit 5.4 main 
cement 3.1 knave 
latter 10.2 last 
ladder 13.3 lash 
lattice 76.6 laugh 
rabbit 0 glass 
crash 15.4 gold 
crab 30.8 bowl 
craft 52.3 cold 
crack 1.5 bold 


variance ratio in this instance was 5.5 
(2 and 286 degrees of freedom). The 
respective mean scores for words one, 
two, and three in the test items were 
74.4, 72.7, 71.8 per cent, the first and 
third positions differing at the one 
per cent level of confidence. 

An analysis of variance was made 
to determine whether speaker intelli- 


gibility in the auditorium condition 


5 





6.9 rice 43.1 
3.1 fight 14.6 
6.9 mice 20.0 
83.1 bite 22.3 
6.2 chink 69.5 
88.4 kink 14.1 
3.9 check 13.3 
1.6 chin 3.1 
5.5 intent 52.8 
82.0 intend 27.6 
7.8 content 8.7 
1.7 intense 11.0 
3.9 wade 4.6 
17.7 waves 27.5 
16.1 wave 65.6 
2.3 way 2.3 


3.9 fine 44.2 
22.5 find 45.0 
21.7 sign 7.8 
51.9 kind 3.1 
2.3 get 56.5 
12.2 gap 3.8 
10.7 guess 27.5 
74.8 guest 12.2 
12.3 only 1.6 
73.1 woman 11.0 
12.3 pullman 4.7 
2.3 omen 82.7 
62.3 swain 14.7 
13.8 slain 51.2 
12.3 flame 20.2 
11.5 plain 14.0 
2.3 pail 0 
56.5 poor 5 
6.9 polo 98.5 
34.4 palace 8 


was independent of the distance be- 
tween the talkers and the listeners. A 
matrix of the scores was arranged 
with columns representing the dis- 
tances between the speaker and the 
listener. The variance ratio was sig- 
nificant at the one per cent level of 
confidence. This analysis is summar- 
ized in Table 8. The mean intelligi- 
bility scores assigned by 12 speakers 
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who sat in each row in the room were 
as follows from the front of the room 
to the back: 84.6, 78.9, 74.7, 75.3, 76.2, 
70.5, 73.3, 69.1, 67.1, 68.1, 66.5, and 
65.9 per cent. These scores are shown 
in Figure 2. Distance from the speaker 
in Figure 2 is plotted logarithmically 
alongside the logarithmic progression 
of noise level. The two sets of intel- 
ligibility values appear to parallel each 
other in the supra-threshold range, 
60-85 per cent. This relationship is 
viewed as partly coincidental; the ef- 
fect of noise upon scores is prob rably 
a function of the reproducing system. 


Characteristics. 1. Scoring. A 
multiple-choice form is an answer 
form that can be readily and accu- 
rately scored either by template or 
machine. Scoring by template is easily 
checked and the error is less than one 
per cent w ith experienced scorers. 
The multi- 
ple-choice form specifies the possible 
responses. 


2. Limited Responses. 


This reduces the import- 
ance of linguistic sophistication among 
the listeners in the testing of intelli- 
gibility. It also makes possible the 


study of confusion characteristics 
among the fixed population of words. 
kor example, the proportion of each 
of the possible responses to List 1, 
Form C 


+ 


' listeners hear- 
speakers in 110 db of noise is 
Table 9 with the correct 
italicized. Obviously 


made by 132 
ing 
shown in 
responses some 
response choices have low confusion 
values under these conditions and the 
information conveyed by one item is 
considerably less than the maximum 
possible (log, four choices = 2 bits). 
Under adverse circumstances, 
however, a shift occurs in the rela- 
tive frequency with which the possi- 
ble responses are selected. 


more 


3. Relative 
for Words. 


Values 
of the 


Intelligibility 
Another effect 


multiple-choice form, closely akin to 
the preceding one, is that it changes 
the relative intelligibility value of a 
word from the one that it has as a 
write-down item. This is to be ex- 
pected and is partially a function of 
the similarity of the test item and the 
error responses. For example, in the 
data of Table 9, polo is apparently 
readily distinguished from pale, poor, 
and palace in 110 db of noise; yet polo 
might be a difficult write-down item 
under the same circumstances. Grew, 
however, sounded more like groove 
than like itself. The mean write-down 
value of the words that were included 
in Form C 55.9 per cent under 
an interphone condition in the pres- 
110 db of The mean 
value of the items in the multiple- 
choice form under the same condi- 
tions was 69.8 per cent. The product- 
moment correlation between these 
two sets of scores, based on a sample 
of 100 words (the first and last words 
in each list of Form C plus four words 
to round out 100), was r = .12, non- 
significant. 


was 


ence of noise. 


4. Range of Scores. The multiple- 
choice form, least, 
The 
‘guessed score’ on the test should be 
25 per cent if a person marks all items 
in the test with the aid of no auditory 
cues. Thus, the usable range would be 
25-100 per cent and 
customarily defined, 


theoretically at 
limits the range of useful scores. 


threshold, as 
would be 62.5 
per cent. In practice, however, sub- 
jects mark their papers only in re- 
sponse to distinct auditory cues, and 
typically the mean scores for panels 
of listeners who respond to succes- 
sively attenuated signals extend as low 
as 10 per cent, continuing systematic 
trends established at higher levels. For 
example, an obtained score of four 
per cent at signal level 24 db (in 
quiet) appcars to be an expected score 














in view of the trend established by 
higher levels. (This value pertains to 
data, the upper half of which are 
plotted in Figure 2.) 

5. Absolute Scores. In a given ex- 
perimental condition the multiple- 
choice form results in higher scores 
than those obtained by means of a 
write-down test. The plots of multi- 
ple-choice and PB scores for different 
signal levels in quiet (Figure 2) were 
obtained from the same panels of 
listeners responding to recordings of 
the same voice. The recordings ere 
made in a single session and the sets 
of listener scores were obtained in the 
same sessions. The noted difference of 
12 percentage points would be in 
some measure attributable to the in- 
clusion of two-syllable words in the 


TABLE 10 
alternative Forms C-1 and D-1. 


Original 


Mean intelligibility scores and standard deviations for 
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multiple-choice lists and in some 
measure to the multiple-choice form 
itself. 

6. Extended Usefulness. The multi- 
ple-choice form expedites studies of 
some special features of message re- 
ception. For example, subjects were 
trained to expect one set of stimuli 
and another, both of 
responses appearing on the multiple- 
choice answer form (10, 11). In much 
the same manner different conditions 
of dichotic listening can be readily 
compared through use of the multi- 
ple-choice forms. 

Conclusion. Any question about the 
relative advantages of a write-down 
and a multiple-choice form of an in- 
telligibility test must be treated largely 
in terms of the circumstances of the 


received sets 


lists of the original test and 


Alternative 


List Mean Standard deviation Mean Standard deviation 
l 59.6 16.76 64.9 16.00 
2 62.4 19.08 63.8 18.97 
3 60.0 16.04 64.7 15.59 
} 60.8 15.46 64.6 15.98 
5 65.5 16.12 64.1 17.51 
6 65.2 15.38 64.5 16.22 
7 59.5 10.95 65.0 15.91 
8 68.2 15.94 64.6 15.78 
9 68.1 17.28 64.6 15.80 
10 63.3 18.83 64.6 16.15 
11 62.1 14.95 64.6 14.25 
12 64.2 17.58 64.6 16.38 
13 67.3 16.86 64.9 14.95 
14 61.4 15.16 64.9 14.52 
15 69.0 16.70 64.6 15.51 
16 64.5 13.75 64.2 17.30 
17 67.1 14.05 64.5 18.74 
18 67.5 10.08 64.3 17.31 
19 67.3 16.95 64.7 16.05 

20 65.6 14.73 64.6 15.62 

21 66.5 12.60 64.6 18.95 

22 62.7 13.47 64.3 17.24 

23 66.1 16.58 64.1 17.62 

24 16.61 64.6 15 
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TaBie 11. Mean scores of comparison sets of 
multiple-choice speaker lists. 


List Cc 
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a write-down test, for example the 
PB lists, Haagen’s 24-word lists, or an 
arrangement of syllables is appropri- 


a CU CUD epeme If the listening panel is a transient 
1 61.4 62.9 65.1 59.3 group, a multiple-choice form is 
: Se a8 SS equally serviceable, and under some 
3 71.0 70.8 70.8 69.4 ., ; 
{ 65.8 69.0 663 64.3 conditions may have certain advant- 
5 70.5 68.3 71.6 67.0 ages. 
° a pad 5 44 65.8 Summary. Twenty-four equivalent 
, 481 ye abs sey: Multiple-choice intelligibility tests 
9 73.0 72.0 71.0 66.1 have been devised to supplement simi- 
10 71.3 75.5 69.8 69.9 lar tests developed by Haagen. The 
- 68.1 79.0 74.8 71.0 possible ‘listener choices’ are grouped 
a. of s s ny: on two matched answer forms. The 


testing. With first-time observers and 
with signal level as the variable (64 
to 24 db re .0002 dyne/cm?), a multi- 
ple-choice form and a write-down 
test in quiet surroundings yielded the 
same slope, differing only 12 per cent 
in absolute values. When equated for 
length (54 words vs. 50 words) there 
is no difference between a _ write- 
down and a multiple-choice test in 
split-half reliability. Directions are 
easier to give with a write-down test. 
The time spent in administering a 
test is shorter and the scoring easier 
with a multiple-choice form. Thus, 
the crucial question in this compari- 
son usually is, ‘How many tasks are 
to be assigned to one listening panel?’ 
If the panel is a permanent crew, only 


present tests are not represented as 
being superior to the Haagen tests. 
However, the two sets should be em- 
ployed together with caution, for the 
present set is somewhat more difficult 
in that it yields somewhat lower 
scores than the earlier one developed 
by Haagen (5). 


Part 2. Development of 
Alternative Lists 


if it were true that any three of the 
four words groove, drew, crew, grew 
would serve as error responses when 
the fourth word was used as a test 
item, many speaker lists could be 
prepared and a major limitation of 
the multiple-choice form would be 
overcome. This is not the case. A 
more modest objective was in large 


Tasie 12. Summary of analysis of variance of the scores assigned by the lists of Forms C, D, 


C-1, and D-1. 


Variance 





Source of Variation d. f. Cc D C-1 D-1 
Lists 11 125.9 118.6 217.4 114.0 
Speakers (Panels) 7 864.3 479.6 1159.0 678.0 
Remainder 77 66.8 66.9 93.1 95.8 


F-ratios (F, 5% = 1.5 
1.77 

















POS. Form C 

YOUR NAME 0. en DATE a ee 
CLASS & WING ... . _ ee 
WHEN YOU HEAR.... 

Number 1 


MORTAR SHUT ASSIST 
Number 2 

BeiMP INJURE KNOB 
Number 3 

GLIDING BATTLE 











IGNITE 





MARK YOUR PAPER LIKE THIS.. 





Speaker! iS Doc, RJ. 


order shook enlist 
rer = shout resist 

1 border —s —s 
water shot insist 
Dip inte so 
lem p insure ceed 
Loma 


picture cog 


a 


Ficure 3. Reproduction of the ‘cover’ of 
the listener’s answer form (Form C). 








=, 


measure realized: the construction « 
one set of alternative speaker lists to 
be used with the answer sheets of 
Forms C and D.? 


Procedure 


Three additional sets of speaker 
lists were prepared in such a manner 
that each item on the answer sheets 
of Forms C and D occurred as a test 
item. Forty-eight male speakers read 
the lists of Forms C and D and 16 of 
the speakers read each of the alterna- 
tive lists. In this instance a speaker 
read 24 lists, and 12 lists of Form C 
(or D) and the 12 lists of one of the 
trial forms. Two speakers read to one 


*Similar alternative lists have been de- 
veloped for Forms A and B, not reported 
here (12). 
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listening panel. Thus a total of 48 
listening panels participated. The in- 


telligibility of the individual items was 
determined. The mean score and the 
item variance within each list of Forms 
C and D were computed. The task, 
then, was to match these values with 
the available alternative items. There 
was the severe restriction that one 
substitute item must come from each 
grouping of four words on the an- 
swer form. 


Results 


A difficulty that came to light in 
the construction of the alternative 
lists was the recurrence of items. Since 
the error options of the answer forms 
had been contributed by the wrong 
responses of subjects in write-down 
tests, it is not surprising that the same 
words recurred in the responses to 
different words. Twenty-nine words 
occur as items of the alternative forms 
more than once: come, copper, death, 
fight, fort, fought, fruit, gay, grin, 
hairy, bint, listful, main, mark, mouth, 
often, peasant, pen, raisin, refute, roof, 
rum, See, stomach, string, theft, 
tight, when. Twenty-four items of 
Forms C and D were retained in the 
alternative lists. The relative success 
in matching the lists of Forms C and 
D is indicated in Table 10. 

Test performance. The lists of 
Forms C and D-1 were read by eight 
panels in round robin procedure in 
114 db of simulated aircraft noise, and 
of Forms D and C-J by another eight 
panels. The mean score of each list on 
the basis of the reading of eight speak- 
ers appears in Table 11. 

The results of the administrations 
of Forms C, D, C-1, and D-1 were 
analyzed for equality of lists within 
each form. These analyses are sum- 
marized in Table 12. In one instance 


soon, 
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Speaker 1 is Speaker 2 is Speaker 3 is 
groove modern vice drum harrow appl gift * lamp 
drew * moderate Tight # nineteen rung TT ae if lance 
] crew modesty# mice ] nightly*® cyum* herald * 1: amply * Tit France * 
grew modest bite nine run arrow fly it land 
say forbade chink, ran putter need bust handle * free 
stay vervade kin rank tucker* lead fuss anvil Treeze 
2 ase stayed # potas 3 check 2: an pocket lean but amble freed. 
$ e chin roma * 1 Pav 
spade survey a —- eave bus ample tree 
stung drunk intent kick sec de —- air fed laugh 
sup grunt intend tick * seed Peo TE airy * stead* glad* 
3 sun runt, content 3 ick sTewe equal 3 arid spend lash 
stunned * runt * intense # bee seize decoy carry Aped. ‘as 
quench busy wadet shower — throw low rod * 
hangs agg waves scholar earthly a Sroze, rose brown 
sic wave 4 pa urban bad 4 prose loathsome brow 
a visi way bourbon back probe* 
>aS5 clearly —, ay spri S —- stance science 
out, weary * finc carry s a mistress * ept stand * 
cast U sign bearing™ surax restless 5 dead sta soun 
task query kind very spread blissful death # a silence * 
popular a. get mouse Saturn fog * broke code begun * 
oplar first ¢ sat bar growth*® told 4 
6+ opper birth guess. Serre now second tor se orgot 
opera burst guest mount * satin * wrote coa deduct 
—— aah 
mmspse name d only * > fet * horrible sister hulk # mild 
commer CCUMDS woman 7 a a orchid system * halt mie * 
7 emit main pullman, portrait ealt orphan 7 ciste pulp miles 
cement™ knave Omep porter * bell organ pate fault mine 
latter aaah swain # heavy did dollar strike limp town 
! lade jer lash = — happen*® live jeolous* pite 
8 laugh ame package led * “a lows fight * = lenc bondsgnen 
r rire , gla = happy lid ae spike lent count 
crash xold pail hamper tendon pond paid cute fell 
crab be wi poor 9 pamper _ ten Orr paget cunning *spell 
scal . cold a panther # pendant *nound age honey felled # 
crack bold. palace wmuhict pendulum pawn haze puny bell 
Speaker 4 is Speaker 5 is Speaker 6 is 
much uplift cypress crash least wouldn't feel fruit * pelvis * 
mud iproot * cipher drag lease wood deal true elder 
] month approve phor trash niece # wooden 1 stea troop elbow 
monk’ group ghtless * ras. leaf wooded © veal * truth eldest 
twelve mind * blister pillow $e loosely tasty sheep add 
ell® mild blissful or ce gruesome husty shield ask 
2 dwell mine istrul 2 killer * Cee loosen Tasten she 
weld ine wistful filler pay * Nuisance # pastry * sheath* i. 
eenten found wait hour wrist® dept fortune 
barker crown tos which how risk death fort # 
parkle cloud 37 lock wake* howl # 3 mm important 
parker * clow robber * wig owl list guest forty 
* lad fabl t { 
lively love plac able par hoc defense hamper 
widen *# lad tablet art chogse — methinks tamper 
die wisely low ugh rab heart 4 too repen hampere 
Siete widet lag lag # cattle # arch # chew bethinks® hamburg 
= auiccy, — 
umiss equipped puncture sigh# bake led palace stow 
4g om : peguit teacher Size bait * red le stole 
5 tole mic equ p* 5 tincture side fate 5 ledgy alent * stowed * 
‘oul * — » quit picture™ cy ihe Tati CR . pilot stove 
reverse ired * simple tempt green seller * utter heat tick 
traverse iren dimple tense cream solemn uit hate * chicken * 
6 erverse fire pimple 6 tent fret solid 6} putts paint ucket 
pervert” sire temple hemp* creed# sullen fluttered ™ yyis pic 
drove warrant dog youth allege muster ul vet cov auto 
troke * Sne”—s- Bone you away lusty trom botto 
7 trode warm don 7 use allayed *bluster * 7 come tore often 
Trove warn darn * mute * allay luster sum torque * aulumn 
fire stale evil tight # birds chat * > fast sui 
8 hire® jail ease] * pike bird » = borrow, fact sx 
tired » measles 8 louebi birth check flower * Lal sick 
iirc. gale * needic hike burden, power that® sift * 
comead barn — chaff* Ed * deceive cars * heard 
bark ~ ft head verge * 
9 o- * a ® om 9 divide chap add 9 MAGACHE, 5 a urge 
fiv spark beside * shack ebb receive car wer 





Ficure 4. 


Reproduction of Answer Form C, lists 1-6 w ith the correct responses (items) 


underlined and with the items of alternative lists designated by asterisks. 
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Speaker 7 is Speaker 8 is Speaker 9 is 
providence worse peter? eight trump* irk * ate abhor 
problem wor s front hurt applau: au | 
promise sledge 1 aching® truck — 1 vice splays pulp } 
ptoxince* worth* — eight trunk. ear fight * apply false * 
*, 
row wearing *stomach delude head * gauge arr’ runny goose 
throw, wearer staunch remove coal gaze. attain rubbish noose 
grove wary stark elude. ge gave face ready use 
wear starch * renew * egg gay aface* ruddy * deuce* 
suffer scram grandsire can't arm flatter* b by rather 
3 zipper e swing. * 3 scant -armed* climate a spy * letter 
supper slam transpire stamp — brew* fire lever * 
zephyr swam grandchild scan plan cruise five eather 
bath rever anew find purse * fitness bramble love iting 
cove invert™ unused * bind burst — mark™ “Tense 
space divert Tre 4 — * hurt sickness 4 gravel * large tent 
spade revert. unuse ine tira. picnic ramble Jack. hint * 
denth dangling bristle dumb. bedroom royal stain palrop train* 
deck sandy gum * reveren ‘oil stink patient *crane 
death sandwictftipple dump brother lea * sting hasten brain 
debt sanguine riddle * done bretherp boil sing * paper Came. 
attend * bold steward Dt _ afford * groom cub listen 
akin fold sewer smelt* why abhor prune tug christen 
6a: bowl * stool is 6 snub wi accord broom tough* as 
again Tore” Stewart snap ride afore room tub prison * 
brea spurt increase stea ri bury handsome parcel fear * 
7 rate rru entreat 7 — eral * barely oma hardly 
rape Sterlle. retreat a sped * fight fairl camphor partly * “hear 
take syrup™ intrigue bed strike arte cancel parsley tear 
tack come + wr white gown error suit e cotton neither * 
sou mystic poison dOOH soon coffin 
8 ac s * sound ny | Deis gam . arre’ soothe meager 
tact sack misty voice gauze Arab sue copy leader 
anew 5 rhythm —next.* racket * drab ailsam. hump bad 
9 balloop ate written * nets bla ae seen hunt result 
aloof bait ridd mix ackened gra speed u gulf 
allude fake ‘oe neck black grab * esteem punk* exhaust 
Speaker 10 Is Speaker 11 is Speaker 12 is 
artist vesper# knoll toward feelin, — needle large haven * 
flarness #. oo Rrown forge dealer* ont * s | heaven 
harvest pester no * 1 i * fever zone 1 meal 1e even 
orchid festive mold rd feeler stone neither live* able 
simple bomb Boston destroy* girl flicker dimple interest cast 
sinful, bound ve deprive pearl clipper gentle, penguin past 
summon kend rosung™ curled * liquor devil hindr. pass * 
stomach* barn * cross efros curl quicker™ dental indr path 
feeens wrestle pope chart * frightful “sultry armload pen * wooden * 
ittle rasca 0) short rifle culprit armholh en wood 
glitter* rapture at 3 ee greatful sculpture™ 3 armhole t®Wa at 
liquor raffle * post* sharp rightful sculptor trmrur = tent witty 
main*® twelve march native pearl calf gem laz 
mink welt « wee navy * a cad * gent oa pas co 
make wealth " marching 4 naked row* calves 4 in blade y 
Mave twelfth Martin nature grow TIo™ * dlaze* reading 
lengthen. geese rain* lathe candy ink flush si waitful * 
ointment east = wing ay s pantry pinch pledge wake 
janes — = 5 my 8 och — e aagehe * wasteful 
£ a in side wakelul 
— 
bud rough hearin hit aub; astride dial * 
bus * drunk hairy us fegend. fist one ascri ~ 
bust rum carry 6 duc leaden * This'* 6 author # a aye. 
bur” came herring dust lesson kiss autumn = = descri guide 
pleasant widen saint cut nest ru harrow* 
en 
a cotton nec rou) 
present wagon* sink* ball Topper nest met — — 
winter model log breast Capital glass * grain bench * ia) * 
friend * lad a * 
7 Soceeeal oe breath atless# blast 8 raid. teach nutshell” 
— marble * long vd Dread” happen ‘Siete Tage * ch- neptune 
lose * itself mash harbor soft hood # fla * 
pper stole wallet 
9 loose exce’ nash harder sought could leopard stone swallow 
toor- sell acdoc, pur school wall 
blue himself* nag artist * ‘sulk*® good letter scold wallow 

















Ficure 5. Reproduction of Answer Form C, lists 7-12 with the correct responses (items) 
underlined and with the items of alternative lists designated by asterisks. 
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Speaker 13 is 
virtue lend fort* 
1 merchant land dwarf 
rats when 
urden lend quart 
birth casual bud 
2 first passion bug 
verse peasant budge 
Burst™ pageant udge 
= 
wench caught bottle 
3 vench pot vomit 
a. hot Bombe 
went Tox bonnet 
10US beat * loop 
4 Frags beef root 
bias eat “Toose 
higher deep roof 
deface* bridle* beach 
5 debate vital seed 
base rifle see # 
debase Bible siege 
flare pose let 
fire _ au 
6 fighter* co let ¥ 
player hold * lamp 
—— 
stun peppy * bring * 
7 supe heavy break 
sun etty brink 
sung * penny drink 
ee foil* callous* 
8 ran i‘ boil palace 
practice™ toil 
frankly Col palate 
craze limi third* 
9 phrase* women Thoroughly 
praise linen heard 
| pray lemon * bird 








Speaker 14 is 
mouse drink towel* 
mountain + Holland 
rin tallow 
mouth * spring ™ hallow 
—_—_—_ 
quarter dove cook 
2 porter dope approach 
order* dough croak 
border u Broke 
—_—_— 
dull detect hinge* 
gulf effect tinge 
3 gui* deflect pin 
oe = defect. * king 
effect goat hash * 
infect sco) add 
A-aspect. Spoke ask 
confess* stake ash 
root wash doubtless * 
rou watc thoughtless 
5 G Toop* why dauntless 
roof walk * darkness 
shell try staple* 
chow cry Table 
6 shall * fry stable 
— + 
chi pry spacious 
sudden front * gauze 
sun punch cause 
7 seven punt guard 
southern*hunt_ dog 
cuss green razor 
8 put dream * 
oun.” greed 
pus. grieve 
talk hap.’y 








9 toss afte 
Taught * ha 
hat 


ath, ‘te 





prily 





Speaker 15 ts 


























Speaker 16 Is 
decides hate samper 
besides taste t+ ial 
Gesrae haste hamper 
decide * paste* pamphiet 
spinach all dozed 
clinic fog dove * 

2 senate * fall goes 
cynic hall* doze 
litter fat mouth 
— back moss | 
whetner_ spat moth 
blizzard* tack* © malt 
in rubbish hate 
hinge radish take 

4 pin reddish cake * 
king ready intake 
scared* aid lava * 

5 secret aim Florida 
safety paid larva 
sacred age * Targer 
plant Farley* cloth* 

6 slam barley fall 
slant arle flog 
plan boty flaw 


found 


passigg 


7 after 
apple 


ry crawled 
craw 


founder 
bounder™ frog 


acid flounder crawl 
content Dick rapid * 
8 contest ig rattle 
contact gig wrapper 
convent* big * — 
—_—— 
cause atom Joward 
— 
poise j torn 
pause abit’ tore 
car avid board 









Ficure 6. Reproduction of Answer Form D, 
underlined and with the items of alternative 





Speaker 17 is 














lurch* faces* shuffle 
work baker shudder * 

1 lurk basic shutter 
aler basis Shute 
sought * muster hard 
sock rustic card 

2 sun rusty * ‘Tarrea * 
stop rustle car 
only horn fruit * 
olden corn root 

3 older™ form* brute 
golden thorn group 
island flange * shelf 

4 highland plan Shout 
TG clam shelvg 
pylort# planned shell 
bondage ten hel blimp 
abandon pen 
— pip bleak 
Dandits® pinned link* 
cat line * theft 

6 1a * 7 heck 
cap ying resk 
catch lion pet 
rim gobble cleft 
brim yoblet Thert * 
acim goggle # crept 
grin gobbled slept 
bed —— counting * 

8 did * stl * bounty 
dead spilled country 
bid fill ~ 
mail ear! horn 
on pearl torn 

9 neig ¥ burrow * 





girl 





maybe 











urge envy * cobweb 
heard engine cobbler 
T purge” ending problem 
courage * penameg copper* 
scallo gila* fog 
scholar fill 
2 scout hill bog 
gallop * ill by 
bless * often perish 
S author parent 
3 left auto carrot * 
last offer* parrot 
bridge downing*™ grace 
4 rich doubt brake 
ridge downy brace 
rig down”  ‘“great* 
even fear deluge 
beacon* beer elude 
5 deacon beard delude# 
deepen village 
settle list gallon * 
subtre lisp gallop 
6 settled * = Te T* cs 
seven lip gallant 
listful # day # 
wistful bay 
whisper days 
wishful bathe 
] brook 
rook 
Took 
roof * 


compute 











Speaker 18 is 












ummer man bun 
immon mass fun 
] Summit Trask Tront 
ummons mad * fund * 
i * 
lighter* oa none 
pider rolling mountain 
2 fighter roll now 
piner roar numb 
verbal breeze* eat * 
surpre * greed heat 
3 gurgle brealbe feet 
purple grieve peak 
fried _ child 
try floo childish 
A tribe * bust shujgiess. * 
tried pluck* childhood 
we retold guess* 
read refold guest 
5 weed threefold gas 
Weave * nae get 
sofa hate 
soap cape * et 
6 silver cake desk * 
sober Pa 3 theft 
lung * hurt pardon* 
7 love turn hardly 
drunk tu 
\ urk * ar 
shillin falcon * mark 
Thing * pulpit mock 
8 chilly “Turprit Tock 
killing poker mop 
nap allow 
nest aloft 
mess c 
net * allot * 








lists 13-18 with the correct responses (items) 
lists designated by asterisks. 
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ed 


e 
faith * slow 


Speaker 19 is Speaker 26 Is Speaker 21 is 

pleasing * wolf chap * scout weed * rider® tort want tate # 
easy wolves* chaff ] spouse weave lighter }— 

wore chat bout r utiler, farm wanton « 
sleepy wool check spout leave writing arm wan’ ight 
yule noise em need ut clean unstained w: 
fuel * snow em record ng # = please insane Se 
new anaKy pen 2 easy book unseen _ lost 

snowing * hemmed need cook flea unstain* what * Soll * 
field woodlandturse pick snuc naivet vowel hammer _ eit * 
deal w hearse * detect snub name bow hemlock *held 
heer wouldn't purse a snow maid vow* cannon elm 

1 woodman eclipse™ snuff nave valve. hammock elves 
farm ~~] tighten fold * ogic* string * - platter 
harm ee cold logging strain asto 
4 yield* tight * 4 lodging strange espouse Pp 

eel title ole fee drain espoused#fraud lantern # 

mouthful palm li brazen brought scald* toi tall vi 
mtu) calm = TA break «rose gull mung Meg piper * 
y pound lift # 5 great drop stall 5 —- call lighter 

merciful*come* lit raisin * drought* skull solve vital 
shaky face glow course tenant* wet * time icing* 


. 
62x, ma ie 


6x | Se He 

















shaving* base flow* forest * tennis weapon tongue item 
raw buy enjoying* mission * troll doomed * author ught 
drawl hough} enjoin vision torre dune 7 tite ae 
box enjoyment fisher _ told do often * theft tox 
draw fought * enjoy bishop crawl doom office desk fought * 
kind paid soft barren * court prune mouth* reduce 
8 airy a hey * sought bear courts * crude month review, 
carriage ping. a 8 sauce bearer corpse true mumps refute* 
cary’ tme® bey a0" «Sere! «rer prove * monk rebuke 
soothe whence sweep * fill l wreck “= — saved 
sue enw sweeten 9 built fie wrench * eu city Saxe 
ge bliss sweet guild* defy* wretch hue uppy say 
soon * blimp * sweetened bill devise fr few fitting* sage * 
Yo ag 22 is sesemittdiniiiinait Speaker 23 is 7 Speaker 24 is ‘ onto 
right lay* long ask vultur, wax lance 
ety brighten blade round act bolster * waxing* fbi et 
1 dig ara *plaze loud » bat, also 1 waxy urge gland 
on bright “rave lounge * vulgar waxen heard* glands # 
safer worn lift puzzle “might able home — speaker 
savor one * ont huddle __ nice roam en teacher 
favor* wand fH cuddle * knif. fable * 2 oxy an featu 
saber blend lip puddle night* cable hand # ban i * 
decay gross smile ounce bless earthly lying * love*# 
debate growth smart virtue line “ 
3 ettace ottece * group smock 3 house* bled virgin * 3 ie spree lion lost 
broke# mock # bounce blessed urgent in lining loud 
= blast # village omit flow jade # length* bank whiskey 
woe glad visit commit Slow jail oa trip 
glass busy commenceblow# jay 4 ea sank * drifting * 
low OTstRk vivid permit .glow jig blink think thrifty 
plain room gold tiny bran blunder * ea. move 
playmate loom a kindly brand * plunger gave as 
5 plainly* move ull hang gran gale basemen@ew 
plainness moon dough # timing * brass under oh #* basic smooth # 
rigid lion j purpose string * keeper stuffed brought # 
bridges* why Phy ropose strength caper folly 
6 frigid wind * disc Oppose _ strain taper * 6 fone, # ‘stop 
- e wine dip suppose * strange paper stuck * rocked 
mortar flood press frighten guise tremble * aie — paint 
warble* luck x «crept, uide several confess rag ink 
Laaual, blunt crest greatness _dies trouble 7 improve Mgrass # pink 
morbi bluff pressed breakfas®ive* teble. intrigue grasp tare 
does, bend * resort* blan hem *  smithy* loss * bathe stomach # 
bud gem export land hand Smitty block spadg summon 
buzz dim absorb plan end j lost fade j 
Dug wer exhort gland hen mi phase summer 
lesson bud sold flack* gaze * merit grip* address frock # 
glisten® “bug sO Gat gain ma drift regress # crock 
9o . ne buzz * scold 9 black Gaye marriage * rip regret 
esse budge sole blast gay marry rip redress prop 














FiGuRE 7. Reproduction of Answer Form D, lists 19-24 with the correct responses (items) 
underlined and with the items of alternative lists designated by asterisks. 
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FORM C 
Speaker Test 1 
When called upon by the monitor 
READ FROM THIS CARD 


In reading the test. remember to pause 
after each group of three words. 





I am Speaker One. I say again I am 
Speaker One. My name is (last name and 
initials). 


Rumber 1 grew modest vice 
Number 2 stay nervade chink 
Number 3 stun grunt intent 
Wunder 4 whence physic wave 
Number 5 pass query fine 
Wumber 6 poplar burst get 
Wumber 7 immense name omen 
Number 8 lattice last slain 


Dumber 9 craft bold polo 


Ficure 8. Format for a speaker card (5” 


-_ es pe 


the difference between lists reached 
the 5 per cent level of confidence. 
Product-moment correlations were 
determined for the 96 pairs of speaker 
scores yielded by Forms C and D-1 
and for the similar values yielded by 
Forms D and C-/. The two correla- 
tions were .63 and .73, respectively. 
Forms for the speakers and listeners. 
Forms C and D of the multiple-choice 
intelligibility tests are presented in 
Figures 3-8. Figure 3 shows a repro- 
duction of the cover page of the list- 
eners’ answer form. This page, in 
turn, comes into the ‘Directions for 
Administering the Test.’ Only the 
label Form C is changed in the set of 
answer sheets for Form D. Figures 
4-7 are reproductions of the 24 lists 
of words grouped as they appear on 


DISORDERS 


the listeners’ answer forms, lists 1-12 
of Form C and lists 13-24 of Form D. 
The correct responses, i.¢c., the test 
items, have been underlined in the 
reproductions. The speaker items for 
the alternative Forms C-/ and D-/ are 
indicated by asterisks. Figure 8 rep- 
resents a sample ‘speaker card.’ In the 
preparation of the materials for these 
tests, the underlined words of Figures 
4-7 would be copied to ‘cards’ similar 
to Figure 8. 


Reproduction of test materials. The 
multiple-choice intelligibility tests are 
not available in a standard printing. 
The Haagen Forms A and B have 
been reproduced in various labora- 
tories. The studies that are summar- 
ized in the present report made use 
of different printings of the answer 
forms and typings of the speaker lists 
of all of the forms. Presumably either 
a barely legible speaker list or answer 
form might affect the scores of a 
panel of listener-speakers through al- 
tering a speaker’s mode of reading or 
introducing a ‘visual error’ in a list- 
ener’s response. No attempt was made 
to determine a crucial limit in this 
regard; however, the topic was 
studied beyond the limits of a single 
set of materials. In a series of tests, 
recordings were made of Haagen’s 
Forms A and B by eight voices, a 
single voice reading one line (three 
items) of each list. These lists were 
used because two printings of the 
listeners’ answer sheets for Forms A 
and B were available and the printings 
were markedly different in clarity 
and size of type. These recordings 
were heard by two groups of 60 
listeners. The mean scores of the two 
groups of listeners differed less than 
one per cent, t, 1.54 (not significant, 
118 degrees of freedom). 


The effect of the clarity of the type 
of the ‘speaker’s card’ was, however, 








—————_— CU 











statistically significant. One hundred 
forty-four speakers read lists of both 
Forms C and D. The sets of speaker 
lists were prepared in duplicate, once 
in pica type and again with a Leroy 
lettering set (Template 240, Pen 3). 
Fach speaker read a list of Form C 
from one size of type and a list of 
Form D, printed in the other type. 
Che tests and the sizes of type were 
read in a counterbalanced order. The 
difference between the two sets of 
mean values, 1.9 per cent, was statis- 
tically significant, t, 2.74 (143 degrees 
of freedom). 


Directions for administering the 
test. The following formal instruc- 


tions are printed on the back of the 
speaker test cards (adapted from 
Haagen) which are so placed that the 
material faces the speaker when he 
takes his seat: 


This is a test of your ability to be 
intelligible, that is, to be heard correctly. 
Your rating as a speaker depends upon 
the number of times the words that you 
speak are recorded correctly by your 
listeners. It is important that you read 
the test exactly as it is printed on the 
opposite side of this card. 


Speakers will be tested in the order of 
their seat number; the man in Seat 1 
will speak first, Seat 2 second, and so on. 
When it is your turn, identify yourself 
as indicated on the opposite side of this 
card. “Number 1 —_____—_, “Num- 
ber 2 ___.,” etc. Pause for about 
two seconds after each group of test 
words. This will give your listeners time 
to record what you say. Please re-read 
this paragraph. 

When you are not speaking, you will 
draw a line through the words that you 
hear and that are on your answer sheet. 
Record each speaker’s number and name. 
The front cover of your answer sheet 
shows you how to cross out what you 
hear. The instructor will give further 
instructions and will answer any ques- 
tions. 


The following are the informal oral 
instructions given to speakers: 


instructions given to listeners: 
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You have two papers on your desk. 
These are materials for an intelligibility 
test. 

This test will prove interesting to you. 
It will demonstrate to each of you, and 
to the remainder of the group who are 
to serve as your listeners, how efficient 
you are as a speaker under conditions 
of (describe conditions, i.e., 110-114 db 
of recorded aircraft noise, classroom 
quiet, etc.). The words you speak are 
to be read from the small card (5” by 
7”) that is on your desk. As an illustra- 
tion, suppose your card contained the 
following words, “I am Speaker One. 
| say again, I am Speaker One. My 
name is Doe, J. G. Number 1 mortar 
shut assist. Number 2 blimp injure knob. 
Number 3 gliding battle ignite.” You 
would read it as I did, [holding the 
microphone directly in front of the 
mouth and touching the upper lip]. You 
may have noticed that I said the identi- 
fying information, speaker number and 
name, without attention to the clock 
|sweep-hand timer]. Then I waited until 
the hand pointed to 12 to read “Number 
1 mortar shut assist.” The hand goes 
around in six seconds. When it hit 12 
again, I said, “Number 2, etc.” Then the 
next time it passed 12, “Number 3, etc.” 
This spacing of the lines allows the 
listeners time to respond. You may have 
noticed also that I read “Number 1 mor- 
tar shut assist” as a unit, a phrase, as if 
the words were a sentence and made 
sense. They usually don’t, but read them 
as though they do, as a group, all in one 
breath. This permits you to read each 
line with the natural speech patterns of 
ordinary sentences. Remember: (a) read 
from the card; (b) say the introductory 
material when it is your turn to talk, 
then watch the clock and when the hand 
reaches 12 start with ‘Number 1, etc.’ 
Wait until the clock is at 12 again, then 
‘Number 2, etc.; (c) read ‘naturally’ 
with each group of three words—and the 
word number and a digit that come be- 
fore the three words—said as a single 
phrase as if the line made sense, all on 
one breath; (d) let the microphone touch 
your upper lip and talk into the micro- 
phone. (Questions are called for; if none, 
an informal summary of the instructions 
is repeated.) 


The following are informal oral 
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Now look at the answer form. 


You are going to hear a series of groups 
of three words. From your responses we 
can measure both the intelligibility of 
the individual(s) who read the words 
and your efficiency as a listener in a 
communication situation (the particular 
listening environment is described). Let’s 
look at the front cover of your answer 
form. You will hear: 


‘This is speaker test Form —— 


I am Speaker 1; I say again, I am 
Speaker 1. My name is Doe, J. G. 
(pause) Number 1 mortar shut assist 
(pause) Number 2 blimp injure knob 
(pause) Number 3 gliding battle ignite.’ 


You will notice that for each word I 
read there are four possible choices on 
the cover of your answer form. You 
heard me say, ‘Number 1 mortar shut 
The first word after Number 1 
was mortar and appears in the first group 
of four words. The second word shut 1s 
found in the second group of four words 
of Number 1 and the third word assist 
you find in the third group of four 
words of Number 1. Your response is to 
draw a line through the word you hear, 
making one mark in each group of four 
words. Erasures are permitted. (Repeat 
the explanation for examples Numbers 
2 and 3. Questions are called for.) Each 
speaker will read nine groups of three 
words. Write the speaker’s name as you 
hear it in the space above the list he 
reads. Remember, draw a line through 
the words you hear, or think you hear. 


assist.’ 


Summary 


The materials from which 24 multi- 
ple-choice intelligibility tests may be 
reproduced have been presented to- 
gether with instructions for the speak- 
ers and listeners.* 


* Workers who are experienced with in- 
telligibility tests are aware of the hazards 
that attend the reproduction of the mate- 
rials. Inexperienced workers should be 
warned that the materials of the tests are 
difficult to copy without error. Oral proof- 
reading of the words is not sufficient, for 
the words are almost, by their nature, 
acoustic ‘traps.’ Oral spelling is suggested 
as the best proofreading technique. 
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Prediction Of } 
In Sentences 


Helen Miner Morrison 


John W. Black 


Shannon (7) demonstrated an effect 
of an individual’s familiarity with the 
statistics of language by showing that 
he predicts with increasing accuracy 
the successive letters of a sentence, 
knowing the earlier letters. Frick (3), 
by the same technique, showed that 
the languages of the airport control 
tower and of newspapers differ in pre- 
dictability, and Black (2) found that 
fiv e-syllable phrases of the flight in- 
structor’s patter are more readily pre- 
dicted by naive observers than are 
comparable phrases from newspapers. 
Mulder (6) found that differences in 
the ability to predict letters differ- 
entiated between international and na- 
tive students and national 
groups of the former. 


among 


s 
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and the Ohio State 
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Missing Words 


The technique of predicting letters 
does not carry over neatly to the pre- 
diction of successive words because 
the population of possible responses is 
not fixed. The probability of a par- 
ticular word in a sequence is, however, 
variable. Miller and Selfridge (5) 
found that learning was facilitated by 
the use of stimulus materials of higher 
orders of approximation of language 
rather than lower. 


Frick and Sumby (4) made an ap- 
proach to predicting language by sub- 
stituting ‘ideas’ for letters. A meaning- 
ful phase from tower-pilot communi- 
cation was taken to represent an idea 
and the problem posed by these in- 
vestigators was to find which of 
limited number of ‘ideas’ was pre- 
dicted after the experimental subject 
was given a description of the situation 
that would elicit an ‘idea’ (for ex- 
ample, ‘you are cleared to land’). 

These three approaches to prob- 
ability with respect to language bear 
directly upon the concept context. 
This aspect of language is stressed in 
the teaching of lipreading and ac- 
counts for the difference in intelligi- 
bility values of word in 
and in a sentence. 


isolation 
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The study reported here was an at- 
tempt to quantify the relative contri- 
bution of controlled amounts of con- 
text upon the predictability of missing 
words in sentences. It was extended to 
include the aspect of predicting ‘ideas.’ 


Procedure 


A master population of 3800 sen- 
tences of 11, 12 and 13 words was 
assembled from the recordings of 
classroom speeches of college students 
(1). The treatment of the sentences 
from this point on was entirely ortho- 
graphic. One hundred thirty samples 
of this population were reduced to 
fragments of sentences and presented 
to experimental subjects who were 
asked to reconstruct the original sen- 
tences. The ‘remaining words’ were 
presented as three different tasks: (a) 
The words were in their original order 
and no indication was given of where 
the omissions occurred; (b) The 
words were in their original order but 
blanks were included to indicate the 
places of the missing words; and (c) 
The words were randomly ordered. 
The number of words in the original 
sentence was always indicated. 

Equal numbers of the groups of 
‘remaining represented the 
original sentence with one, two, three, 
four, five, or six words deleted.? The 
particular words that were deleted 
from the sentences were determined 
by the use of a table of random num- 
bers. The three tasks are illustrated 
by the following examples of stimuli. 


words’ 


[Sentence] As you walk down 
the street you may notice crowds 
following you. 


'This series was extended to one ‘remain- 
ing word.’ The results when more than six 
words were deleted were unrewarding. 


Task a. [supply 1 word] 
As you walk down the street 
you notice crowds following 
you. 
[supply 2 words] As you 
walk down street you notice 
crowds following you. 


[supply 6 words] As you 
walk down street you 


Task b. [supply 1 word] 
As you walk down the street 


you notice crowds fol- 
lowing you. 
[supply 2 words] As you 


walk down __ street you — 
notice crowds following you. 


[supply 6 words] 
walk down _— 


As you 
street you - 


Task c. [supply 1 word] down 
street walk as you following 
crowds notice you the. 
[supply 2 words] down street 
walk as you you following 
crowds notice you. 


|supply 6 words] down street 
walk as you you. 

An experimental subject could re- 
spond to 25 word groups per hour. 
More than 700 college students and 
recent graduates served as subjects. 
Each one worked only once with the 
words from one sentence and worked 


with as many segments of sentences 
as he could handle in the available 


time, from 12 to 40 minutes. The re- 
sponses were accumulated until 3000 
words were supplied for each of the 
six lengths of the stimulus material in 
tasks a, b, and ce. 

Two sets of scores were determined: 
(1) number of original words supplied 
and (2) original ‘idea’ preserved. The 
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Taste 1. Per cent of correct words supplied by 
the experimental subjects in three tasks with 
1-6 words deleted from the sentences. 


Original Order Random 
Order 
No. of Words Taska Task b Task c 
Omitted (Omissions (Omissions 
not indi- indicated) 
cated) 

l 53 53 22 
2 35 39 34 
3 37 39 30 
} 25 29 23 
5 13 29 10 
6 12 19 12 


first score was derived from a simple 
comparison of the words that had 
been deleted from a sentence and the 
ones that were supplied. For the sec- 
ond score, three judges evaluated each 
sentence that was submitted by the 
subjects, compared it with the original 
sentence, and indicated that the two 
were same or different in the idea 
conveyed. When the three criterion 
judges disagreed, the final decision was 
left to a majority vote of a panel of 
nine judges. 


Tasie 2. Per cent of segments of sentences 
that, when extended to sentences, were judged 
to convey the same idea as the sentences from 
which the segments were drawn. 


Original Order Random 
Order 
Task a Task b Task c 
No. of Words (Omissions (Omissions 
Omitted notindi- indicated) 
cated) 
1 77 73 35 
2 39 50 26 
3 24 45 18 
$ 11 32 11 
5 4 24 1 
6 1 15 0 


Results 


The results are presented in Tables 
1 and 2 as sets of mean percentage 
values of correct responses. Table 1 
includes the scores relative to the cor- 
rect words in the responses. The mean 
scores .10-.13 in response to tasks a 
and ¢ with five and six words deleted 
are in fact approximately minimal. 
Scores of this magnitude were also 
obtained when only one word was 
supplied the subjects. A tabulation of 
the vocabulary of the original sen- 
tences indicated that .10-.12 was the 
modal type-token ratio of a sentence, 
attributable to the reoccurrence of the 
common articles, conjunctions, and 
prepositions. Since these words tend 
to be common from sentence to sen- 
tence, .10-.12 would constitute a 
chance score. 

The relationship among the values 
of a column in Table 1 is essentially 
what might be anticipated, the more 
words omitted the less frequently the 
correct responses were made. The 
corresponding values from column to 
column, however, may be more similar 
than would be anticipated. The effects 
of original vs. random order and of 
‘knowing the position of the missing 
words’ vs. ‘not knowing the positions’ 
might be expected to differentiate the 
columns markedly. Tasks a and c, one 
a jumbled version of the other, did not 
yield different scores except in the 
condition ‘one word deleted.’ Tasks 
a and b, alike except that one indicated 
the positions of the deleted words, 
yielded similar scores through the con- 
dition ‘four words deleted.’ 


Table 2 presents the results of the 
comparison of the idea of the original 
and the reconstructed sentence. With 
one, two, or three words to be sup- 
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plied, the subjects were markedly 
better predictors when they knew 
the correct order of the stimulus 
words; with four, five, or six words 
to be predicted, the order of the 
stimulus words was of no consequence 
except when the positions of the omis- 
sions were indicated; and with more 
than one word to be supplied, a 
knowledge of where the missing words 
were to be inserted was an aid to 
correct prediction. 


Discussion 


The probability of predicting a 
specified word in a 12-word written 
sentence that has existed as a spoken 
sentence ba platform address does not 
exceed .5. This probability decreases 
siiinaboile as contextual clues are 
removed. When more than one word 
is omitted, the probability of develop- 
ing a specified idea from the remain- 
ing words of the sentence is only 
slightly greater than the probability of 
supplying a specified word. Succes- 
sive differences in this regard (task b, 
Tables 1 and 2) are 20%, 11%, 6% 
and 3% for omissions of one, two, 
three, and four words. 


There is some indication that the 
prediction of ‘ideas’ from incomplete 
sentences follows a logarithmic prin- 
ciple relative to the number of words 
that are not known. For example, with 
one word deleted and the place of the 
deletion known, the probability of 
predicting the idea is .73. Raising this 
by successive powers that correspond 
to the number of words omitted 
vields: two words, .53 (obtained, .50) 
three words, .39 (obtained, .45); four 
words, .28 (obtained, .32); five words, 
.20 (obtained, .24), and six words, .15 
(obtained, .15). 


The results of this study can be 
reconciled with the results of letter 
guessing studies. There, with a con- 
siderable number of letters known, 
prediction reaches an asymptote with 
a value of 70-75%. The observer has 
a word in mind pos he predicts a 
letter. This word, correct or not, may 
give correct letter predictions. In the 
present instance the incorrect word 
would give only wrong predictions. 
Hence, other things being equal, word 
prediction would be more difficult 
than letter prediction, and one might 
compare the .7 of letter prediction to 
the obtained .5 of word prediction. 


Summary 


From one to six words were omitted 
from each of 130 sentences. The re- 
maining portions of the sentences, 
both with and without indications of 
where words had been deleted and 
with the residual words both in the 
original sequence and in a scrambled 
order, were presented to experimental 
subjects. Their task was to attempt to 
reconstruct the original sentences. The 
responses to single-word deletions 
were approximately 50 per cent cor- 
rect when the stimulus words were 
ordered as in the original sentences. 
Under the same circumstances ap- 
proximately 75 per cent of the recon- 
structed sentences were judged to con- 
vey the same idea as the original 
sentences. The proportion of correct 
responses, both correct words and 
sentences that preserved the original 
idea, diminished as additional words 
were deleted and as randomization 
was introduced into the order of the 
stimulus words. 
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Skin-Resistance Audiometry 


For Preschool Children 


Adam J. Sortini 


Obtaining accurate audiometric tests 
with preschool children by routine 
pure-tone audiometric testing may be 
difficult and sometimes impossible (3). 
When hearing loss is suspected and no 
speech is present, subjective testing 
procedures may fail to produce v valid 
evidence as to the hearing level at 
which the child is functioning. The 
use of  skin-resistance audiometry, 
however, has sometimes proven suc- 
cessful in aiding in the diagnosis of 
hearing-handicapped individuals. 
The psycho - galvanometric tech- 
nique has been explained in detail (J, 
4) and need not be discussed here. It 
is now generally accepted as a specific 
tool which may 
battery of 
hearing 


be used as one of a 
tests for the diagnosis of 
The present study in- 
volved a number of preschool pa- 
tients tested by skin-resistance audio- 
metry at a diagnostic center of a chil- 
dren’s hospital 
Bi he 


examined: 


loss. 


during a one-year 
following factors 
(1) relative frequency of 
types of hearing loss; (2) audiologic 
and educative levels of the group; (3) 
recommendation and fitting of hear- 


pe riod. were 


Adam J. Sortini (Ed.D., 


versity, 


Boston Uni 
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Medical 


Speech Clinic, Children’s Center, 


Boston, Massachusetts. 
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Sa 


ing aids; and (4) 


probable etiology of 
the losses. 


Files for patients seen over a period 
of one year at the Hearing and Speech 
Clinic ‘of the Children’s Medical 
Center in Boston were investigated, 
and those for whom psycho- galvano- 
metric testing had been used were 
analyzed. Those records containing 
information about the preschool chil- 
dren in this study were further ana- 
lyzed. The type of hearing loss found 
for each child, as determined through 
otological and audiological evaluation, 
was recorded. The severity of 
determined by averaging the 
three critical speech frequencies (500, 
1000, and 2000 cps) for the better ear 
of each child. The children were then 
grouped into audiological and educa- 
tive levels, as suggested by Pauls and 
Hardy (2), according to degree of 
hearing loss. 


loss 
was 


Table 1 shows the age distribution 
of the 250 preschool children studied 
and Table 2 the type of loss found in 
the group over a one-year period. Of 
the 11 patients w ho were found to 
had 
bilateral congenital atresia of the audi- 
tory canal, which, in three of these 
patients, was connected with the 
Teacher-Collins syndrome. The re- 
maining four patients had simple con- 
ductive losses. 


have conductive losses, seven 


June 1957 
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TABLE 1. 


Age distribution of 250 preschool 
children 


tested by skin-resistance audiometry. 


Age Levels Number Percent 
(in months) 

0-12 15 6.0 
13-24 45 18.0 
25-36 73 29.2 
37-48 81 32.4 
49-60 36 14.4 

Total 250 100.0 


Table 3 shows the audiologic and 
educative levels of 185 preschool chil- 
dren found to be hearing handicapped. 
Losses of less than 20 db were con- 


sidered to be within the ‘normal’ 
range. As indicated in Table 3, a 20- 
40 db loss was considered ‘mild’ 


(Group I); a 40-60 db loss was con- 
sidered ‘moderate’ (Group Il); a 60- 
75 db was considered ‘severe’ 
(Group III); and a loss of 75-100 db 


loss 


was considered ‘profound’ (Group 
IV). It is interesting to note that not 
one of the 185 hearing handicapped 


children was found to be totally deaf; 


some degree of usable hearing was 
found in every patient tested. This 
finding correlates with those of Pauls 


and Hardy (2). 


TaBLe 2. Type of hearing loss found in 250 
preschool children through psycho-galvanomet- 
ric study over a one-year period. 


Type Number % 
Normal 65 26.0 
Conductive 1] t.4 
Perceptive-congenital 12] 8.4 
Perceptive-adventitious 53 21.2 
Total 250 100.0 


DISORDERS 


TABLE 3. Audiologic and educative levels 
of 185 hearing handicapped preschool children. 





Hearing ' 
Loss Audiologic Educative 
(in db) Level Level 
20-40 Group I 22 
(11.9%) 
40-60 Group II 39 
(21.1% 
20-65 Hard of Hearing 
73 (39.6%) 
60-75 Group III 31 
(16.8%) 
65-75 Borderline 19 
(10.3%) 
75-100 Group IV 93 Deaf 93 
(50. 3° (50.3%) 


A considerable number of children 
in the ‘hard of hearing’ group (Table 
3), with early diagnosis and early 
therapy, may be able to do adequate 
work in a public school curriculum. 
In the borderline group (losses of 65- 

decibels), whether the child falls 
into a classification of ‘hard of hearing 
and public school’ when he reaches 
school age or into a ‘school for the 
deaf’ classification will depend on 
many factors. Although some children 
in the ‘deaf’ group may be able to 
enter a public school curriculum and 
do satisfactory work, the great major- 
ity in this classification will need con- 
centrated special training, which is 
available only at a school for the deaf. 


~ 


It must be emphasized, however, 
that it may be unwise to assume that a 
certain audiological classification at 
the age of diagnosis will invariably 
place the child in a certain educative 
level when school age is reached. The 
audiologic and educative levels men- 
tioned here, although of great import- 
ance, must be considered as a base 














SORTINI: SKIN-RESISTANCE AUDIOMETRY 243 


TABLE 4. 


Hearing aid distribution for 185 hensing handiongye 2d preschool children. 





Age Levels Not Total Patients Fitted 

















(in months) Recommended Recommended Fitted in Each Age Range 
a ie ~~ 

0-12 2 6 5 3.2 
13-24 1 32 26 16.7 
25-36 2 55 48 31.0 
37-48 1 60 57 36.8 
49-60 5 21 19 12.3 

Total 11 174 155 100.0 

line. Also, educational placement Table 4 shows hearing aid distribu- 


should not be determined by a cer- 
tain audiologic level alone. Several 
other factors must be considered, in- 
cluding the age at the time of diagno- 
sis, the type and extent of hearing loss, 
the age at which amplification is pro- 


tion for the 185 hearing handicapped 
preschool children. The criterion for 
considering a patient a potential hear- 
ing aid user was an average loss for 
pure tones greater than 30 db in the 
better ear throughout the critical 


vided, the child’s native ability, the speech range. Of the eleven patients 
type of specialized training the child for whom aids were not recom- 
has received, and the willingness and mended, four had losses of less than 
capacity of the parents to help the 30 db. Of the remaining seven, five 
child. Early therapy, including an in- were mentally retarded in varying 
dividual hearing aid, should be recom- degrees or emotionally disturbed, 


mended and an educational program 
arranged, whenever possible, as soon 
as proper diagnosis is made. When the 
child reaches school age, appropriate 
educational placement may then be 
made, depending upon the progress 
made and the needs of the individual 
child. 


TaBLE 5. Probable etiology of perceptive ad- 
ventitious hearing loss for 53 preschool children. 


that it was not deemed feasible to 
recommend the use of an individual 
aid. One patient was already wearing 
an aid, and for the remaining patient 
it was not possible to obtain satis- 
factory tests. 

[able 5 shows the probable etiology 
of the losses classified as ‘perceptive 
adventitious’ after otological and audi- 
ological examination. Patients in the 
‘Falls’ category were reported by re- 
liable informants to have had normal 


Meningitis 18 hearing prior to falls of different 
9 . 
vous Bet ‘ types (e.g., a fall at 19 months of age 
High fevers (unknown origin) 6 : ‘ = . ” 
Whose cut 5 down a flight of stairs in the case of 
Dicemnainken 5 one patient and at 18 months of age 
Measles 3 from a chair in the case of another). 
Cynanosis 6 It is interesting to note that even with 
Chicken pox 3 } ; re oe eevalss ° 
Bronchitis ; the new antibiotics available, menin- 
Total 53 gitis apparently produced one-third of 
) 20 _ ¢ 


all the perceptive adventitious losses. 
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TABLE 6. Probable etiology of perceptive con- 
gential hearing losses for 121 preschool children 


Unknown 61 
Cerebral palsy 21 
Prenatal 16 
Jaundice 6 
Erythroblastosis fetalis 5 
Hydrocephaly 4 
Cyanosis 4 
Microcephaly 2 
Heredity 2 

Total 121 


Table 6 indicates probable etiology 
for the losses classified as ‘perceptive 
congenital’ after otological and audi- 
ological examination. Of 121 cases, 
61 or 50% were classified as ‘un- 
known,’ either because of totally nega- 
tive history or because of excessive 
data which made it impossible to name 
one cause of deafness. The prenatal 
category included toxemia of preg- 
nancy, pneumonia and meningitis to- 
gether in the final trimester of preg- 
nancy, and pneumonia or rubella in 
the first trimester. 


Summary 


The records for two hundred and 
fifty preschool children tested by 
skin-resistance audiometry over a one- 
year period at a diagnostic center of 
a children’s hospital were used for 
this study. The hearing handicapped 
children are classified according to 
audiologic and educative levels. In- 
formation is presented concerning the 
distribution of recommended and 
fitted hearing aids in the various age 
levels represented in the group with 
hearing loss. Of 174 potential hearing 
aid users, 155 (89%) were fitted as 
soon as possible after audiologic work- 
up and exclusion of medical aid. The 
probable etiology of the hearing losses 
is also considered. 
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Perceptual Recognition Of Words 


Leo Postman 


Mark R. Rosenzweig 


The conditions that determine the 
perceptual recognition of verbal stim- 
uli have been the subject of numerous 
psychological investigations in recent 
years. One frequent experimental pro- 
cedure consists of the presentation of 
verbal stimuli—meaningful 
nonsense syllables—under conditions 
of reduced stimulation. The minimal 
amount of stimulation required for 
correct identification of the stimulus 
is determined and used to measure the 
threshold of recognition. 


words or 


With visual presentation, rapid ex- 
posure by means of a tachistoscope is 
used to create conditions of reduced 
stimulation. For purposes of measur- 
ing the threshold, the stimulus expo- 
sure may be varied with respect to 
(a) duration or (b) intensity of illum- 
ination. Increasing the duration gives 
more time for discrimination; increas- 
ing the illumination enhances the con- 
trast between the stimulus letters and 
the background. Either type of incre- 
ment makes the word easier to per- 
ceive. 

With auditory presentation, mask- 
ing noise is used to provide conditions 
of reduced stimulation. In determin- 
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ing the threshold of recognition, the 
ratio of signal intensity to noise in- 
tensity (signal-to-noise ratio) is var- 
ied. Increase in the signal-to-noise 
ratio, of course, facilitates recognition 
of the words. Such techniques have 
been used to study many determinants 
of word recognition. Structural char- 
acteristics, such as word length and 
phonetic composition, as well as psy- 
chological variables such as meaning 
and past usage, have been investigated 
(6). 

For the psychologist, word recog- 
nition has proved to be a strategic 
area of contact between perception 
on the one hand, and verbal learning 
and language behavior on the other. 
The study of word recognition pro- 
vides important experimental oppor- 
tunities to discover general principles 
governing both perceptual discrim- 
ination and verbal behavior. The ques- 
tion of whether perceptual learning 
obeys principles similar to those of 
verbal learning has had a long and 
controversial history. The analy sis of 
word recognition has opened up new 
avenues for the investigation of the 


problem. 
Frequency of usage and recogni- 
tion thresholds. The treatment of 


word recognition as a problem of 
perceptual ‘learning begins w ith the 
investigation of the basic conditions 


June 1957 








246 JOURNAL OF SPEECH AND HEARING DISORDERS 


of habit formation. In verbal and 
motor behavior, frequency of exer- 
cise is the most basic and most gen- 
eral condition for the acquisition and 
maintenance of habits. Does the readi- 
ness to recognize verbal stimuli simi- 
larly depend on the frequency with 
which one has responded to such 
stimuli in the past? If word recogni- 
tion does, indeed, reflect learned per- 
ceptual habits, frequency of past us- 
age should be a major determinant of 
the strength of such habits. The first 
experimental step taken, therefore, 
was to sample words with different 
frequencies of occurrence in the lan- 
guage and to determine the relation- 
ship between frequency of usage and 
speed of recognition. The frequency 
of usage of a word can be estimated 
by use of a standard word count such 
as that of Thorndike and Lorge (/2). 
The count, based on a large and var- 
ied sample of texts, gives the relative 
frequencies of occurrence of words 
in written English. The experiments 
gave evidence for a strong relation- 
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Figure 1. Auditory recognition thresholds 
as a function of word frequency. Succes- 
sive trials represent increasing signal-to- 
noise ratios: Trial 1 was recorded at a 
signal-to-noise ratio of -12 db. The ratio 
was increased by 4 db steps on successive 
trials. Trial 7 was recorded in the quiet. A 
word that was not recognized on the 
seventh trial was given a threshold score 
of 8. Frequency is based on number of oc- 
currences per 4,500,000 words, according to 
the Thorndike-Lorge L count (12). Also 
see Rosenzweig and Postman (J0). 


ship between past practice and ease of 
recognition. Howes and Solomon (4) 
found that when words of different 
frequencies are presented for visual 
recognition at rapid exposures, there 
is an inverse linear relationship be- 
tween the logarithm of the frequency 
of the stimulus words and the dura- 
tions of exposure required for correct 
recognition. The higher the frequency 
of usage, the shorter the exposure re- 
quired for recognition. 

A parallel relationship for the audi- 

tory recognition of words was indi- 
cated in studies by Black (1) and 
Howes (3). In a recent study by the 
authors (10), words widely varying in 
frequency of usage were presented 
for recognition under different 
amounts of masking noise. The find- 
ings are presented in Figure 1. The 
frequency with which the test words 
appear in written English is plotted 
on the abcissa. The number of trials 
required for correct recognition is 
plotted on the ordinate as a measure 
of the threshold. Successive trials rep- 
resented increasing signal - to - noise 
ratios, i.e., the larger the number of 
trials the higher the signal-to-noise 
ratio required for recognition. Again 
the threshold of recognition varies 
inversely with the frequency of writ- 
ten usage. The authors have obtained 
similar results for French subjects 
using a count of frequency in oral 
usage recently made in the French 
language (2). Clearly, familiarity, as 
measured by frequency of usage, is a 
major determinant of the ease of 
recognition in hearing as well as in 
vision. 

Past exposure vs. past usage as de- 
terminants of word recognition. The 
question arises as to whether it is the 
frequency of past exposure to the 
stimuli or the frequency of past usage 
of the words that is the critical vari- 
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able in word recognition. This prob- 
lem has importance for general 
theories of perceptual learning which 
differ in their emphasis on the fre- 
quency of past stimulation as against 
the frequency of past response in 
establishing perceptual habits. 


In a recent experiment (1), three- 
letter English words were used as 
stimuli. The words were chosen with 
reference to two criteria: (1) They 
represented different frequencies of 
usage in English as measured by the 
Thorndike and Lorge (12) ‘word 
counts. These counts may be regarded 
as estimates of the frequencies with 
which persons respond to different 
combinations of letters as word units; 
(2) The words represented different 
frequencies of occurrence of particu- 
lar three-letter combinations. A given 
three-letter combination may not 
only be a word in its own right but 
also form part of other words. Thus, 
the three-letter sequence fin is a mean- 
ingful word but also forms part of 
other words, such as finger, define, 
finish, etc. Such three-letter sequences, 
regardless of whether they make up 
a meaningful word or not, are called 
‘trigrams.’ Counts of the relative fre- 
quencies of trigrams in English pro- 
vide estimates of the frequencies with 
which different trigrams 
visual stimuli in reading (9). For 
three-letter sequences, the frequency 
of usage as words and the frequency 
of occurrence as trigrams are to a con- 
siderable degree independent. For a 
large sample of words (356), there is 
a correlation of only .30 between the 
two measures of frequency. For the 
list used in this experiment the correla- 
tion was .20. 


occur as 


This _ list comprised all possible 
combinations of high, medium, and 
low frequencies on the two scales—the 
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Ficure 2. Visual recognition thresholds 


as a function of frequency of word usage 
and frequency of trigrams. The visual 
thresholds were measured in terms of the 
number of successive increases in illumina- 
tion required for correct report. Frequencies 
refer to the number of occurrences per 4,- 
500,000 words, or per 20,000 trigrams. They 
are given in terms of exponents to the base 
10. For the purpose of relating average 
thresholds of words to the frequencies of 
occurrence, thresholds of individual sub- 
jects were made comparable by conversion 
to standard scores. The difference between 
the two coefficients of correlation (using 
the z-transformation) yields a t of 1.73 
(.05<P<.10). Only the correlation with 
word frequency is significant. From Post- 
man and Conger (7). 


scale of word usage and the scale of 
trigram frequency. These words were 
presented at rapid speeds of exposure 
(1/100 sec.). On successive presenta- 
tions of the words, the brightness of 
the flash was increased until correct 
recognition had occurred. The num- 
ber of exposures required for recog- 
nition was used as a measure of the 
threshold. Correlation coefficients 
were then computed between visual 
recognition thresholds on the one 
hand and word frequency and tri- 
gram frequency on the other. The 
scatter plots are shown in Figure 2. 
There is a significant inverse relation- 
ship between frequency of word us- 
age and recognition threshold: the 
higher the frequency of usage, the 
lower the recognition threshold. 
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There is, however, no relationship 
whatsoever between recognition thres- 
holds and trigram frequency. The 
correlation is not significantly differ- 
ent from zero, and in the wrong 
direction at that. 


The results clearly point to the im- 
portance of verbal habits as deter- 
miners of the recognition thresholds. 
When words are presented rapidly at 
low illumination, only a fragment of 
the stimulus pattern is likely to be dis- 
criminated. On the basis of such par- 
tial cues, the subject may then at- 
tempt to reconstruct the stimulus 
word, just as he often does in read- 


ing. The stimulus fragment which has 
actually been discriminated may be 


part of several different words. Which 
of these possible words will be elicited 
by the fragment depends on the rela- 
tive frequency with which the alter- 
native verbal responses have been 
made in the past. If the stimulus word 
is a high- frequency word, the recon- 
struction is likely to be correct; if the 
stimulus is a low- -frequency word, the 
reconstruction is likely to be in error 
and remain in error until a sufficiently 
large fragment has been discriminated. 
Chis analysis receives direct confir- 
mation from an examination of the 
subjects’ incorrect prior to 
recognition. These guesses tend to be 


gue sSes 


words of high frequency of usage. 
Thus, in the case of low- -frequency 
stimulus words, the wrong guesses 


tend to be words of higher frequency 
than the stimulus. 

Since all the stimuli were actually 
meaningful words, the subjects were 
set to respond in terms of words, and 
the effects of trigram frequency may 
have been masked by the effects of 
word frequency. The experiment was 
repeated, using three-letter nonsense 
syllables w hich varied in frequency of 
occurrence as trigrams in written Eng- 


lish. Under these conditions, there 
should be maximal opportunity for the 
effects of exposure frequency to mani- 
fest themselves. However, the results 
again failed to reveal any relationship 
between trigram frequency and recog- 
nition thresholds. The correlation was 
.10, i.e., virtually identical with the 
value of .09 found in the first experi- 
ment. Nor did the subjects’ errors 
prior to recognition show a bias to- 
ward relatively frequent letter se- 
quences. Speed of recognition, then, 
depends on the strength of verbal 
habits associated with the stimuli or 
part of the stimuli. There are no dem- 
onstratable effects of the sheer fre- 
quency of exposure. 

Experimental control of frequency 
of usage. Clearly, the validity of these 
conclusions rests upon the adequacy 
of the norms which are used to esti- 
mate relative frequencies of usage. For 
purposes of a rigorous analysis of the 
verbal habits which function in recog- 
nition, the norms provided by word 
counts have a fundamental weakness. 
These norms are population indices, 
and as such provide only very rough 
estimates of the relative frequencies 
of usage for specific individuals. It is 
quite possible that the relationship be- 
tween frequency and_ recognition 
thresholds is underestimated due to 
the inadequacies of these norms. It 
was important, therefore, to demon- 
strate the effects of familiarity under 
conditions allowing of the experimen- 
tal control of the frequency variable. 
In short, it was necessary to build dif- 
ferent frequencies of usage into the 
subject and to observe the resulting 
effects on recognition thresholds. 


In an experiment by Solomon and 
Postman (//), eight-letter nonsense 
words were used as stimuli. The ex- 
periment was presented as a study of 





























variations in pronunciation, and the 
subjects were required to read and 
pronounce each of the stimulus words. 
The frequency of occurrence of cer- 
tain critical stimulus words was var- 
ied systematically, ranging from 1 to 
25. Each of the critical words was 
used at each of the frequencies. In 
addition, there were a number of 
words which filled out the series but 
were not used in subsequent tests. Fol- 
lowing the training, the critical words, 
along with control words, were pre- 
sented for visual recognition at rapid 
speeds of exposure. The duration of 
the exposure was increased on succes- 
sive trials until correct recognition 
had occurred. There was a substantial 
and significant decrease in recogni- 
tion thresholds as a function of experi- 
mentally controlled frequency of us- 
age. It is important to note, however, 
that even over the relatively small 
range of frequencies used in the ex- 
periment, the effects of familiarity 
quick ly reached a point of diminish- 
ing returns. Thus, the results of the 
experiment confirmed the effective- 
ness of the frequency variable under 
controlled conditions but 
gested that the range of its effective- 
ness may be limited. Similar results 
were obtained in a repetition of the 
experiment by King-Fllison and Jen- 
kins (5). 


also sug- 


Transfer across sense modalities. An 
still remaining 
concerned the role of different sense 
modalities in establishing the percep- 
tual habits of the individual, i.e., the 
relative importance of visual and audi- 
tory training in determining the visual 
and auditory recognition of words. 
In a recent experiment (8), the fol- 
lowing questions were asked: (1) 
Does controlled frequency of exer- 
cise have comparable effects on the 
auditory and visual recognition of 


important question 
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verbal stimuli? (2) What is the ef- 
fect of visual training on auditory 
recognition, and the effect of auditory 
training on visual recognition? f 

The stimulus, materials were three- 
letter English syllables without dic- 
tionary meaning. The syllables were 
matched for initial ease of discrimina- 
tion as visual and auditory stimuli. 
Certain critical syllables were then 
given varying frequencies of exercise, 
ranging from 0 to 15 repetitions. The 
critical syllables were systematically 
rotated over the different frequencies. 
In addition, there were a number of 
syllables which filled out the training 
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Figure 3. Recognition thresholds on visual 
and auditory tests following visual and audi- 
tory training. Thresholds Zz English words 
are indicated by ENG. In measuring the 
visual stimulus, percent contrast is defined 
by the following formula: 


Luminance of Screen—Luminance of Letters 


100 xX — 
Luminance of Screen 


For the auditory stimulus, signal-to-noise 
ratio is defined by this formula: 

Intensity of Voice in db—Intensity of Noise in db. 
From Postman and Rosenzweig (8). 
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series but were not used in later tests. 
Half the subjects received purely 
visual training, i.e., the critical sylla- 
bles were presented visually and 
copied by the subjects but were not 
pronounced at any time. The other 
half of the subjects received auditory 
training only, i.e., recordings of the 
syllable lists were played to the sub- 
jects. The subjects repeated the sylla- 
bles out loud but never saw them. 


Following the training, a test of 
recognition was given. The test series 
included the critical syllables as well 
as English words. For half the sub- 
jects trained visually, the recognition 
test was visual; for the other half the 
test was auditory. Similarly, auditory 
training was followed by either ‘a 
visual or an auditory test. For visual 
recognition, the test items were pre- 
sented tachistoscopically at different 
intensities of illumination. For the 
auditory test, presentation of the 
stimuli under different degrees of 
masking noise was used. There were 
also an auditory and a visual control 
group which had no preliminary train- 
ing and were given an auditory and 
visual recognition test, respectively. 

Figure 3 shows the average recog- 
nition thresholds for the different ex- 
perimental groups. V-V denotes visual 
training followed by visual test; A-A 
auditory training by auditory test, 
and so on. C stands for control. In all 
cases the thresholds drop with in- 
creasing frequency of exercise. The 
magnitude of the effect depends, how- 
ever, on the particular combination 
of training and test conditions. When 
the test is visual, prior visual training 
has a significant effect, although the 
thresholds drop rather slowly with 
exercise. Auditory training, however, 
has only small effects on visual recog- 
nition. These effects are not statistic- 
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Ficure 4. Percentages of incorrect responses 
consisting of one, two, and three letters on 
visual and auditory tests. From Postman 
and Rosenzweig (8). 


ally significant. With an auditory test, 
there are larger effects of training. 
The slope for the A-A group is 
steeper than for the V-A group. Visu- 
al training has, however, substantial 
and significant effects on auditory 
recognition. Thus, three facts emerge: 
(1) the effects of prior training are 
more clear-cut in auditory than in 
visual discrimination; (2) when the 
same sense modality is involved in 
both training and test, the effects of 
practice are more pronounced than 
when there is a change in modality, 
and (3) the transfer effects from vis- 
ual training to auditory recognition 
are more pronounced than conversely. 


Pre-recognition errors. Consider- 
able light is thrown on the reasons 
for these differences by an analysis of 
the subjects’ errors prior to correct 
recognition. Some of the major find- 
ings were: (1) Exercise produces a 
tendency toward the completion of 
partially discriminated items. When a 
syllable is highly familiar, there are 
few instances in which two letters are 
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Figure 5. 
auditory tests. 


correctly recognized while the third 
letter remains missing or is incorrect. 
Once a subject has" recognized two 
letters he is able to supply the missing 
letter and to reconstruct the word. 
Such a tendency toward completion 
is not found with items of low fre- 
quency of exercise. (2) The tendency 
toward the completion of familiar 
items is much more pronounced when 
the test of recognition is auditory than 
when it is visual. One of the major 
reasons for this difference between 
the sense modalities lies in the fact 
that auditory presentation results in 
a consider ably higher proportion of 
complete responses than does visual 
presentation. 


Figure 4 shows for the different 
conditions the percentages of incor- 
rect responses that consisted of one, 


two, and three letters, respectively. 
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hypotheses on successive trials of visual and 


Clearly, auditory stimulation results 
in more complete responses than does 
visual stimulation. Auditory discrim- 
ination of verbal stimuli tends to be 
made in units such as syllables. Visual 
discrimination is more analytic. The 
subject can effectively attend to units 
of different sizes. 


The nature and frequency of the 
subjects’ guesses helped to determine 
the speed ‘of transition from fragmen- 
tary discrimination to correct recog- 
nition. Those pre-recognition re- 
sponses which were complete, i.€., 
consisted of three letters but were in- 
correct, may be regarded as ‘hypoth- 
eses’ based on the discrimination of 
stimulus fragments. These pre-recog- 
nition hypotheses were divided into 
nonsense syllables and English words 
and their frequencies were plotted for 
successive presentations of the stimu- 
lus list. 
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Figure 5 presents the results. Under 
all conditions, the frequency of hy- 
potheses is low at first, rises to a peak, 
and declines again. In the earliest trials 
of the test, when the conditions of 
discrimination are very poor, subjects 
typically fail to respond. As the test 
trials continue, and the discrimination 
of stimulus fragments becomes possi- 
ble, the frequency of hypotheses in- 
creases sharply. They represent un- 
successful attempts at solution. As the 
test approaches its end, correct recog- 
nitions steadily increase and the op- 
portunity for errors is correspond- 
ingly reduced. It is clear that the trials 
in the middle of the series, which are 
the region of the threshold of recog- 
nition, are most sensitive to the sub- 
jects’ perceptual habits which are ex- 
pressed in his incorrect hypotheses. 
It is in this middle region that the 
most important differences are found: 
the higher frequency of English than 
nonsense hypotheses which reflects 
the subjects’ verbal habits, and the 
higher frequency of complete re- 
sponses given in response to auditory 
than to visual stimulation. It is also in 
these middle trials that familiar items 
were frequently guessed when an un- 
familiar item was actually presented. 

The results of these experiments 
form a coherent picture when the 
effects of training are interpreted as 
reducing the number of alternatives in 
terms of which partially discriminated 
items can be completed. In the lan- 
guage of communication theory, it 
would appear that after training, each 
letter carries a smaller amount of in- 
formation; the stimulus pattern has 
become more redundant. 


The reduction in alternatives is 
more effective when the same modal- 
ity is used in training and test than 
when different modalities 


are used. 


During the training, certain sequences 
of letters or sounds occur repeatedly 
and become familiar. During the test, 
a fragment discriminated by the same 
sense modality as that used during 
training will be more like the familiar 
sequence than a fragment discrimin- 
ated by a different sense modality. 
Thus, when the sense modality re- 
mains the same, prior training directly 
facilitates recognition. With a change 
in sense modalities, the effectiveness 
of training depends on a mediating 
process which produces generaliza- 
tion from one sense modality to the 
other. ' 


Response to auditory stimulation 
tends to be in larger units than re- 
sponse to visual stimulation and _ is, 
therefore, more favorable to the com- 
pletion of partially discriminated 
items. It is plausible, therefore, that 
the auditory test is more sensitive to 
the conditions of preliminary train- 
ing than is the visual test. Another 
reason for the asymmetry of training 
effects across modalities may be men- 
tioned. The reports of subjects indi- 
cate that during visual training the 
stimuli are often pronounced and re- 
peated subvocally. This subvocal rep- 
etition may facilitate the transfer from 
visual training to auditory recogni- 
tion. Auditory training does not ap- 
pear to elicit reactions (such as visual- 
izing of the words) which can 
similarly facilitate transfer to a visual 
test. Thus, degree of transfer across 
modalities is enhanced by common 
responses made to the stimuli during 
training and test. 


Conclusions 


The recognition of verbal stimuli 
is influenced to an important degree 
by the verbal habits of the perceiver. 
The speed with which a particular 
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item is recognized depends on the 
frequency with which this item has 
been discriminated and used in the 
past. The more familiar the item, the 
more redundant is the stimulus pat- 
tern. Redundancy, in turn, facilitates 
perceptual recognition on the basis 
of reduced stimulus cues. It follows 
that improvement in word recogni- 
tion can be achieved through the 
strengthening and differentiation of 
verbal habits. The same principles of 
learning apply to both linguistic be- 
havior and the perceptual recognition 
of words. 
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Progress In Speech Therapy 
In Relation ‘To Personality 


Louis Lerea 


During the past six years, the Univer- 
sity of Illinois, Division of Services 
for Crippled Children, has sponsored 
a summer residential speech and hear- 
ing center for children at Northern 
Illinois State College. This six-week 
summer program is jointly subsidized 
by the division and the college. The 
combined efforts of these two organ- 
izations have been directed toward 
the rehabilitation of children who are 
handicapped in speech because of an 
organic disability. This study is con- 
cerned with the research activities 
conducted at the center during the 
1955 summer session. More specifi- 
cally, the study represents an attempt 
to assess the progress made by the 
children participating in this program 
and to determine whether a significant 
relationship existed between success 
in therapy and personality factors. 
The questions considered were: (1) 
Do organically handicapped children 
improve in speech during a six-week 
therapy program? (2) Is the degree 
of progress in therapy related to a 
child’s personality profile? (3) Is the 
personality of a child’s mother a criti- 
cal parameter in the success of ther- 
apy? 


Louis Lerea (Ph.D., University of Pitts- 
burgh, 1954) is a Research Associate, 
University of Michigan, on leave from 
Northern Illinois State College. 
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Subjects 


Eighteen boys and 10 girls partici- 
pated in the study. The 28 children 
represented three major types of 
physical disorders with associated 
speech problems. Seventeen of the 
children had a cleft palate, eight were 
hard of hearing, and three had cere- 
bral palsy. The mean age of the chil- 
dren was 9 years, 2 months; their 
average grade placement was 3.1. 
Twenty-six of the mothers of these 
twenty-eight children also served as 
subjects in this investigation. 

Therapy Program. The daily activi- 
ties at the center closely paralleled the 
program described by Kelly (5). 
They were structured to provide the 
children with a comprehensive edu- 
cational experience. Each child re- 
ceived a daily minimum of two half- 
hour individual and three half-hour 
group classes in speech and/or hear- 
ing therapy from Monday through 
Friday. The number of individual 
speech, lip reading, and auditory train- 
ing sessions each child attended was 
determined by. the type and degree of 
his handicap. “The child’s age, sex, and 
the nature of his problem | were con- 
sidered in an attempt to make the 
group therapy classes as homogeneous 
as possible. All therapy was conduct- 
ed by 15 undergraduate and graduate 
students in speech correction. 
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In addition to these rehabilitation 
activities, six experienced elementary 
school teachers assisted the children 
in their grade school subjects. Regu- 
larly scheduled individual and group 
classes were held in reading, arithme- 
tic, handwriting, spelling, art, cre- 
ative dramatics, story-time, music, 
rhythm, square dancing, and recrea- 
tion. These activities were arranged 
on the basis of the child’s particular 
needs and interests as reported by the 
Division of Services for Crippled 
Children. The initial step in this re- 
search project was to appraise the ef- 
fectiveness of the program. 


Procedure 


Evaluation of the Program. The 
problem of assessing the value of 
speech and hearing therapy program 
for children dictates certain experi- 
mental precautions. One consideration 
in the design of such an undertaking is 
to insure that valid samples of speech 
are obtained. Pre- and post-therapy 
recordings of the children’s speech 
were made in the initial and final 
weeks of the residential period. Dur- 
ing the recording sessions, each child 
was instructed to read an alphabet list 
and then to describe the action 
depicted in a cartoon. It was hoped 
that this procedure would provide an 
adequate representation of the child’s 
speech before and after therapy. 

Ten alphabetic lists, each consist- 
ing of 23 sets of consonantal series, 
were compiled. The percentages given 
by Fletcher (2) on the relative fre- 
quency of occurrence of the differ- 
ent speech sounds in conversational 
speech were employed in arriving at 
the number of times a particular con- 
sonant was to be included in a list. 
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The position of a consonant within 
the list was determined by a table of 
random numbers (/), and in accord- 
ance with the rules formulated by 
Hilgard (3). 


Fach child was directed to read one 
list of 69 sounds during the two re- 
cording sessions. A three-letter series, 
such as B-K-H, was printed on a card. 
The child was directed to read the 
letters aloud. Many of the sounds of 
the language cannot be represented 
alphabetically without introducing 
confusion. In the interest of simplicity 
and uniformity, a speech sample of 
[ny], [h], [8], [6], and 
[i] pack was obtained in the follow- 
ing manner: when these sounds ap- 
peared on the card, the experimenter 
stopped the tape recorde:, produced 
the sound once, and then indicated to 
the child that he was to attempt to 
produce the sound when the recorder 
was turned on again. It was assumed 
that the 10 lists of consonants were of 
equivalent difficulty, since all lists 
were constant in terms of type and 
frequency of occurrence of the 69 
consonants. 








After the child had recited the con- 
sonant sounds in isolation, a sample of 
his free speech was obtained. Five car- 
toons were used in an attempt to elicit 
an uninterrupted sample of connected 
speech. Two of these cartoons were 
concerned with Lulu, two with Tub- 
by, and one with Sylvester. These 
particular cartoons were chosen be- 

cause an ability to read was not neces- 
sary in understanding the illustrated 
events and because their intended 
humor seemed to stimulate the chil- 
dren to talk. The five cartoons were 
assigned to the children at random. 
If a child described cartoon A in his 
first recording, he was presented with 
the same cartoon during the second 
recording. The children spoke for at 








256 JOURNAL OF SPEECH AND HEARING DISORDERS 


least one minute during each of the 
recordings of the cartoons. 


The consonantal series and the 
connected speech sample were re- 
corded with an Ampro Hi-Fi tape 
recorder. Provisions were made to re- 
duce disturbing environmental noises 
by conducting the recording sessions 
in a quiet room far removed from the 
activities scheduled in other parts of 
the building. The 56 recordings were 
randomized and spliced. 

Ten speech correction students 
who had no previous contact with the 
children served as judges in this study. 
All of these students had successfully 
completed a course in phonetics and 
had essentially normal hearing 
throughout the speech range. The 
speech from the Ampro tape recorder 
was played to the judges via an Altec 
Duplex Loudspeaker, Model 601A. 
The listeners were seated in a semi- 
circle in front of the loudspeaker so 
that the intensity of the signal would 
be approximately the same at all 
chairs.’ 

Prior to the actual evaluation of the 
recordings, the judges were given in- 
structions regarding the nature of the 
task that they would be required to 
perform. The listeners were requested 
to write each sound spoken by the 
child in the correct blank on a rating 
sheet. If the judge heard the first con- 
sonantal series as B-D-Z, then he was 
to write these consonants in the three 
blanks marked ‘number one.’ As in 
Kelly’s study (5), the child was given 
credit for the number of sounds cor- 
rectly understood by the listeners. 


‘The intensity level of the signal at the 
chairs 0002 dynes/cm*, as 
determined by a Scott Sound Level Meter, 
type 410-B. The ambient noise level in the 
room was 40 db. 


was 70 db re 


A seven-point rating scale was em- 
ployed by the judges in assessing the 
degree of speaking intelligibility. 
After listening to the complete de- 
scription of the cartoon, the judges 
were instructed to draw a single line 
through the scale which, in their esti- 
mation, best represented the child’s 
degree of intelligibility. It was made 
clear to the listeners that their sub- 
jective evaluation need not be on a 
particular point. If the judges believed 
that a single line somewhere between 
two points on the scale would more 
accurately reflect the intelligibility of 
the speech sample, they were directed 
to mark the scale accordingly. The 
group of judges was given a one-hour 
practice listening session. 


Six 45-minute listening sessions 
were scheduled during a two-week 
period. One month after the final 


meeting, the judges were requested to 
listen again to 10 randomized record- 
ings of the children. The purpose of 
this session was to determine the reli- 
ability of the judges’ ratings. The test- 
retest reliability for the consonantal 
series and the ratings of intelligibility 
yielded correlation coefficients of } 
and .97, respectively. A possible ex- 
planation for these high reliability 
coefficients is the extreme hetero- 
geneity of the speech recordings. 
That is, the children were 
almost completely unintelligible while 
others merely had minor errors of 
articulation. Therefore, marked 
changes in their rank order of intel- 
ligibility did not occur. 


some of 


Relationship between Progress and 
Personality. In almost every rehabili- 
tation program there are a few chil- 
dren who, for no apparent reason, 
fail to demonstrate sufficient progress 
in therapy. An investigation was de- 
signed to determine w vhether a rela- 
tionship existed between progress in 








therapy and the personalities of the 
children and their mothers. 

A primary question of this study 
was whether success in therapy was 
related to the personality adjustment 
of the child, and whether the per- 
sonality profile of his mother was a 
factor in the child’s progress. The 
Self, Social, and Total Adjustment 
scores were treated in this analysis. 
Since a percentile score may be de- 
rived from the results of the Cali- 
fornia Test of Personality, a biserial 
correlation technique was Parse ed. 
The test scores for each of the three 
adjustment categories were dichoto- 
mized at the 50th percentile and cor- 
related with the two distributions of 


difference scores obtained from the 
judges’ ratings of the initial and final 


recordings. It is to be understood that 
because of the small number of sub- 
jects, a major assumption underlying 
the biserial correlation has not been 
met and that at best the results would 
be indicative of tendencies. 

During the first week of the sum- 
mer session the children and mothers 
were given the California Test of 
Personality (6). The purpose of this 
psychometric examination was to as- 
sess the examinee’s adjustment in three 


TABLE 1. 


Speech Sample Mean 
Pre 53.80 
Consonantal Series 
Post 59.00 
Pre 9.45 
Connected Speech 
Post 10.71 


*Significant beyond the 
tSignificant beyond the 


The ¢ test of significance for differences between pre- 


“bec i 
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major areas: Self, Social, and Total 
Adjustment. 


All too frequently, difficulty is en- 
countered when attempting to com- 
pare the results of one psychometric 
test with another of a similar nature. 
Any one personality measure is 
wholly unique in its alleged aims, 
psy chological categories, and format. 
Confusion invari iably arises, there- 
fore, when comparisons are made be- 
tween scores obtained from two dif- 
ferent tests. The California Test of 
Personality was employed in this 
study because it provided three equiv- 
alent test forms: primary, intermedi- 
ate, and adult. This series is graded in 
language difficulty and is applicable 
for all ages above kindergarten. With 
these equivalent forms, the personal- 
ity profiles of both the child and his 
parent could be determined and clar- 
ity in the interpretation of the results 
would presumably be improved. A 
shortcoming of this test is 
that a ‘lie’ score is not provided. In an 
effort to counteract this weakness, 
the mothers were told that the test 
would be instrumental in aiding the 
staff at the center to work more ef- 
fectively with their children and that 
complete frankness in answering the 


serious 


and post-therapy recordings. 


Mean Standard t 
Difference Error 

5.20 1.89 2.75* 

1.26 36 3. 50t 


5 per cent level of confidence. 
1 per cent level of confidence. 
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Tasue 2. Biserial correlations between Cali- 
fornia Test of Personality scores and ratings of 
progress in speech therapy. 


Speech Samples 


bis.r bis.r 
Consonantal Connected 
Series Speech 
Self Adjustment 
Children 32 .52T 
Mothers .10 -.08 
Social Adjustment 
Children 32 .47* 
Mothers 26 .19 
Total Adjustment 
Children .20 61t 
Mothers 26 19 


*Significant beyond the 5 per cent level 
fSignificant beyond the 1 per cent level 


questions was an absolute require- 
ment. Honest responses were also 
stressed during the administration of 
the test to the children. 


Results 


To determine whether the 28 chil- 
dren actually manifested an improv e- 
ment in their speech, the mean rating 
of the 10 judges for each of the pre- 
and post-therapy recordings was com- 
puted. A distribution of differences 
between the paired mean scores was 
derived and the t¢ statistic for related 
measures was employed to test the 
significance of the null hypotheses. 
The pertinent statistics and the re- 
sults of the t test are given in Table 1. 
The ¢ statistic for both mean differ- 
ences revealed that the increment in 
mean scores following therapy were 
of a magnitude which probably could 
not be attributed to chance. 


A Pearson Product Moment Cor- 
relation was computed from the two 


DISORDERS 
distributions of difference scores, i.é., 
consonantal series and connected 


speech. This coefficient was found to 
be .71. Specifically, what is implied 
by this correlation is that improve- 
ment in intelligibility is not always 
commensurate with ‘improvement in 
the production of sounds in isolation. 
This is not surprising, since it is me 
established that the acquisition of ; 
correct speech sound is usually a 
graduated progression from produc- 
of the sound in isolation, to 
words, to use in connected speech. It 
may be concluded from the results 
obtained that, as a group, the organi- 
cally handicapped children at North- 
ern profited considerably from the 
speech and hearing residential pro- 
gram. 


tion 


As shown in Table 2, the biserial 
correlations for the mothers’ three 
measures of adjustment and the speech 
progress of their children were not 
significant. This statistic also indicated 
that the children’s Self, Social, and 
Total Adjustments were not related 
to their consonantal series scores. The 
summary table suggests, however, 
that the correlations between the per- 
sonality measures of the children and 
their improvement in conversational 
speech were larger than would be ex- 
pected by chance. 


Discussion 


The correlations computed between 
the three adjustment measures ob- 
tained from the California Test of 
Personality and the children’s prog- 
ress in their production of the con- 
sonantal lists were not significant. The 
children’s personality scores, however, 
were related to their improvement in 
conversational speech. These results 
seem to confirm clinical evidence. 

It has been observed clinically that 




















ordinarily the most difficult hurdle 
for the client to overcome is learning 
to produce the correct sound habitu- 
ally in his free speech. Production of 
the correct sound in isolation is a rela- 
tively easy matter in comparison to 
the final step of therapy in which he 
attempts to incorporate this sound in- 
to his conversation. Both Van Riper 
(6) and Johnson (4) have recom- 
mended nucleus situations as a vehicle 
by which the client may gradually 
learn to change his established pat- 
terns of speech behavior. The statis- 
tical results of this investigation re- 
vealed that improvement in connected 
speech was related to personality as 
measured by the California Test of 
Personality. It is conceivable that the 
better adjusted children can correct 
their defective speech behavior more 
readily than those who are not as well 
adjusted. 


In support of this hypothesis, it was 
noted that although most of the chil- 
dren improved noticeably in their 
ability to produce sounds correctly 
in isolation and to a lesser degree in 
connected speech, there were others 
who were completely unable to sur- 
mount an undefinable barrier sur- 
rounding their conv ersational speech. 
For example, one boy who was con- 
sidered to be extremely maladjusted 
spent four summers at Northern but 
did not learn to use the [s] sound cor- 
rectly in his free speech, despite the 
fact that he could produce the sound 
acceptably in isolation and words. 


The results of this study may have 
important practical implications in 
the clinical situation, for when a client 
is having an inordinate amount of 
difficulty in carrying over a correct- 
ed sound into his_ conversational 
speech, the clinician may do well to 
consider that a possible personality 
factor is operating to deter progress. 


LEREA: PROGRESS IN SPEECH THERAPY 


259 


The findings of this part of the study 
are merely indicative of areas for fur- 
ther investigation. Future research 
should include a larger and more rep- 
resentative group of subjects. 


It was noted in this investigation 
that the personality of the parents had 
no direct bearing upon the results of 
therapy. Caution must be used in in- 
terpreting these findings, however, 
since the California Test of Personal- 
ity does not include a validity index. 
A psychometric examination which 
makes some provision for a validity 
measure may yield more definitive 
results. 


Summary 


This paper was concerned with the 
research activities at a summer speech 
and hearing residential center. The 
program combined speech and hear- 
ing therapy and elementary school in- 
struction in an attempt to meet the 
individual needs of each child. An 
evaluation of the success of this pro- 
gram was conducted by means of 
pre- and post-therapy recordings. 
These recordings consisted of phonet- 
ically-balanced lists of consonant 
sounds spoken in isolation and in con- 
nected speech. The results of this sur- 
vey indicated that Northern’s residen- 
tial six-week program achieved a high 
degree of success. The California 
Test of Personality was employed to 
determine whether the outcome of 
therapy was related to the personality 
profiles of the children and their 
mothers. On the basis of this test it 
was concluded that: (1) the degree of 
improvement in connected speech was 
related to the children’s personality 
measures; (2) personality was not a 
critical determinant in the children’s 
ability to improve their production 
of isolated consonants; (3) the 
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mother’s personality had no bearing 
upon the success of therapy. 
Considering the inherent weaknesses 
of both the test and the statistical 
treatment, these findings were inter- 
preted with caution. Possible explana- 
tions for the results were offered and 


areas for additional research were 
suggested. 
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Use Of The Nonsense-Syllable 


In Articulation Therapy 


George H. Shames 


It is the purpose of this paper to sug- 
gest a technique of therapy designed 
to help develop the use of newly- 
learned sounds. In most articulation 
therapy, especially that with older 
children and adults, it is necessary to 
help the patient learn to produce new 
sounds in isolation before learning to 
produce them in conversational 
speech. If articulation therapy is to be 
at all meaningful, helping with sound 
integration would seem to be as much 
a responsibility of the clinician as 
helping with isolated sound produc- 
tion. Most speech clinicians, in ac- 
know ledging this responsibility, would 
agree that many times the former 
process is more difficult and takes a 
longer time to accomplish than the 
latter. 


Having observed numerous speech 
therapy situations in which sound 
integration was a common problem, 
the author was led to conduct direct 
interviews with clinicians and patients. 
The interviews with the clinicians at- 
tempted to. determine how they were 
approaching sound integration. ) The 
interviews with the patients attempted 





George H. Shames (Ph.D., University of 
Pittsburgh, 1952) is Assistant Professor of 
Psychology and Speech and Associate Di- 
rector oft the Speech Clinic at the Univer- 
sity of Pittsburgh. 


Volume 22, No. 2 


———261|-—— 


to determine, as nearly as possible, 
what was occurring at the moment of 
communication which prevented the 
use of the new sound. This was done 
by interrupting the interview immedi- 
ately after each sound integration 
error and questioning the patient. 
The interviews with the clinicians 
revealed that the traditional type of 
approach was normally employed. 
The sound was first learned in isola- 
tion. It was then combined with 
vowels in the initial, medial, and final 
position. Finally, practice in difficult 
blend combinations and in uncon- 
nected words was employed. The 
words were usually put into sentences 
and read aloudS Finally, the patient 
was asked to use the new sound in 
his speech, sometimes in selected sit- 
uations. All of the reported proce- 
dures seemed to have merit and util- 
ity for various phases of articulation 
therapy. éFrequently, if the patient 
survived all of these non-communi- 
cative practice phases of therapy, but 
was unable to use the new sound in 
speech, he was urged by the clinician 
to ‘slow down enough to put the new 
sound in,’ or to ‘try to remember.’ 
The interviews with the patients 
revealed that, at the ,precise moment 
of the error, they were so eager to 
communicate their ideas that they did 
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not like to ‘remember the new sound’ 
as urged by the clinicians or did not 
like to ‘slow down’ because they be- 
became distracted from the content of 
their ideas. Some of the patients men- 
tioned that any deliberateness of 
sound production during talking 
seemed to distort their phrasing, their 
rate of talking, and their inflection 
patterns. Some of their reactions re- 
vealed that they felt their talking be- 
came artificial and lacking in com- 
municative satisfaction. It seemed that 
in general, from the comments made, 
the usage of new sounds was a non- 
rewarding experience. 

Ain analy zing the comments given 
“by the clinicians and patients concern- 
ing their approach to sound integra- 
tion, it became apparent that a gap 
existed between deliberate sound pro- 
duction practice on the one hand and 
automatic sound usage on the other. 
One of the clinical questions that 
emerged from the interviews was 
whether patients should be deliberate 
in their communicative use of new 
sounds, running the risk of having 
non-rewarding and non-reinforcing 
experiences, or whether their actual 
‘talking acts’ should be automatic, 
running the risk of producing incor- 
rect sounds. One of the answers 
would seem to be that patients might 
try to develop their newly acquired 
articulatory skills, before their com- 
municative use, to the point where 
their usage in language would be 
automatic. This automaticity might 
tend to eliminate the distortions of 
rate, phrasing, and inflection previ- 
ously reported, and develop a more 
positive approach toward using the 
new sounds. 

Usually during normal speech de- 
velopment the babbling phase is fol- 
lowed by the jargon phase, the prac- 
tice of sounds at various rates, inflec- 
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tions, and rhythms. In the clinical 
interviews, these were precisely the 
dimensions of speech about which the 
patients commented. This develop- 
mental sequence seems to parallel the 
learning sequence necessary in articu- 
lation therapy, where the patient has 
initially learned the isolated produc- 
tion of a sound, and then shows a need 
for its practice at different rates, in- 
flections, and rhythms. 


~ In an attempt to provide for these 
factors in articulation therapy, a type 
of structured jargon was devised 
through the use of nonsense-syllable 
reading and nonsense-syllable talking. 
This technique was employed with 
approximately twelve patients having 
articulatory defects. Intensive practice 
in the articulation of the new sound 
was provided at appropriate rate, with 
appropriate inflection, and with ap- 
propriate phrasing by using nonsense- 
syllable substitutes (containing the 
new sound) for the actual syllables in 
the words to be read or spoken. 


Instructions were giv en to the pa- 
tients throughout reading and talking, 
to produce the nonsense syllables at 
the same rate, inflection, and phrasing 
as they would produce syllables in 
the actual words. This type of prac- 
tice, of course, was instituted after 
the patients could produce a new 
sound correctly in isolation and in 
combinations” with other sounds. It 
was designed to bridge the gap be- 
tween deliberateness in practice and 
automaticity for language usage. 


f Although this technique has not 


been tested with experimental and 
control groups, reports from speech 
clinicians and patients who have been 
employing it have indicated an im- 
mediate and automatic carry-over in- 
to reading and talking. With repeated 
gpractice, there seems to be a long term 
carry-over into automatic, typical 
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talking. These reports have also indi- 
cated the ease with which such a pro- 
cedure can be used. It does not neces- 
sitate a book, or materials, or even 
another person. It can be done alone, 
applied to singing and self-talking, 
and seems adaptable to motivational 


games for children. It seems that this 
technique of structured jargon can 
build up the automaticity of correct 
sound production and enable the use 
of new sounds in talking to be a re- 
v arding experience that will become 
reinforced with continued usage. 











Comparison Of Aural Stimulation Methods 
For Teaching Speech Sounds 


Clarence E. Webb 


Bruce M. Siegenthaler 


A number of studies (3, 4, 8) have 
demonstrated ear training and aural 
stimulation to be effective techniques 
for the treatment of defective articu- 
lation. However, these studies com- 
pare car training with other sound 
teaching methods and were not con- 
cerned with developing or compar- 
ing methods of aural training. 


Van Riper (10) outlined four se- 
quential steps in ear training: isola- 
tion, stimulation, identification, and 
discrimination. Other authors (J, 5, 
11) describe similar steps which, like 
Van Riper’s, seem to have as their 
goal the acquisition of auditory dis- 
crimination skill assumed to be pre- 
requisite to improved articulation. 


Other procedures leading directly 
to improved articulation have been 
suggested. West, Kennedy, and Carr 
(11) described a masking technique 
for those who cannot change articula- 
tion by other methods. The patient 
makes repeated attempts to produce 


the sound correctly while being sub- 
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jected to high intensity noise which 
masks his own speech. Because of 
normal variation in articulatory move- 
ments, the patient eventually produces 
an acceptable sound which he con- 
tinues without noise. In this type of 
ear training, the patient is given his 
own correct model to follow. 

The approach recommended by 
Travis (9) emphasizes presentation by 
the therapist of correct examples of 
the sound being taught. After the 
patient has heard the correct sound 
five times, he is asked to produce the 
sound himself. The importance of 
hearing correct sounds was stressed by 
Travis. 

The role of perception of correct 
speech samples in articulation retrain- 
ing was described by Backus and Beas- 
ley (2) as part of a ‘sensory motor’ 
process. They pointed out the advis- 
ability of integrating sensory discrim- 
ination and motor production into a 
meaningful whole, and developed pro- 
cedures to utilize this concept in 
therapy. 

In addition to the above suggestions 
regarding ear training, it is probable 
that clinicians use variations in tech- 
nique which they have developed 
from clinical experience. While such 
a basis for using a procedure often 
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is valid, experimental evaluation is 
desirable. The present experiment was 
devised to take a first step in evaluat- 
ing the relative effectiveness of several 
aural stimulation methods in teach- 
ing production of new sounds. Audi- 
tory discrimination training as a spe- 
cific technique was excluded from 
consideration so as to emphasize only 
the aural stimulation methods. The 
methods compared were admittedly 
different from each other in several 
ways; a single independent factor was 
not varied from method to method 
with other factors held constant. It 
was expected that this approach 
would suggest investigations in an 
area which thus far has had little ex- 
perimental investigation. 


Procedure 


Because of the relative lack of 
homogeneity with respect to auditory 
discrimination (6) among articula- 
tory defective children and because of 
the necessity of obtaining a rather 
large number of children with similar 
speech conditions, normal speaking 
children served as subjects. In order 
to present the subjects with new 
sounds to learn, sounds not normally 
occurring in English were used. Two 
foreign sounds, an umlauted-[u] and 
a lingually trilled-[r], and one dis- 
torted English sound, a lateral-[f], 
were taught i in the syllables ud, brzed, 
and fed. Six methods of stimulation 
were compared:* 





* Pilot studies were done to select sounds 
and teaching methods using 100 repetitions 
of the syllables. It was observed that few 
subjects improved their performances be- 
yond about 30 repetitions. Twenty-five 
repetitions were decided upon for the ex- 
periment to avoid undue fatigue and un- 
necessary or non-productive training. The 


A. Stimulation only. The subject 
heard the experimental syllable and 
said it immediately thereafter for each 
of 25 trials. 

B. Stimulation and evaluation. The 
subject heard the experimental sylla- 
ble and said it immediately thereafter 
for each of 25 trials; if he said the new 
sound correctly, a light in front of 
him went on, i.e., each attempt was 
evaluated for him. 


C. Stimulation and hearing of self. 
Che subject heard the experimental 
syllable, said it immediately thereafter, 
and heard his own production played 
back one second later for each of 25 
trials. 

D. Stimulation with spaced prac- 
tice and evaluation. The subject heard 
the experimental syllable five times 
and said it once; if he made the new 
sound correctly, a light in front of 
him went on. The sequence was re- 
peated five times. 

E. Stimulation with simultaneous 
production and evaluation. The sub- 
ject heard and simultaneously said the 
experimental syllable for each of 25 
trials; if he made the new sound cor- 
rectly, a light in front of him went on. 
(The stimulus intensity was raised to 
mask the subject’s hearing of his own 
speech. Subjects learned to say the 
syllable simultaneously with hearing 
it after several practice trials with an- 
other syllable.) 


F. Stimulation and verbal instruc- 
tion. The subject heard the experi- 
mental syllable and said it immedi- 
ately thereafter. After eight repeti- 


three sounds were selected.from a larger 
group because subjects attained neither 
100% nor 0% correct performances with 
them, they were relatively easily judged 
as to correctness of production, and they 
lacked familiarity for the subjects. The 
six training methods were selected to pre- 
sent a wide variety of training procedures. 
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tions, verbal instructions were given 
regarding how to produce the new 
sound; if the subject was already cor- 
rectly performing, he was urged to 
continue what he had been doing. 
Care was taken to avoid giving acous- 
tic examples of the sound to be learned 
during the instructions. Verbal in- 
structions were given again after the 
sixteenth repetition, and nine addi- 
tional repetitions were done. 

Each experimental syllable was re- 
corded on a tape loop for repeated 
playback at five second intervals. The 
output of the playback tape recorder 
lead to a mixer-amplifier system and 
to a set of PDR-10 earphones. The 
subject heard his own speech instan- 
taneously by means of a microphone 
fed into the amplifier system. A sec- 
ond microphone led to a one second 
audio-delay signal unit whose output 
was fed into the amplifier system and 
to the earphones. Intensity of the stim- 
ulus tape was adjusted for comfortable 
loudness and the instantaneous and de- 
layed feedback intensities were ad- 
justed to equal this loudness. 

Thirty-six third grade public school 
children (12 boys and 24 girls) were 
used for the experimental teaching. 
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All had recently passed a school 
screening hearing test, none had 
speech disorders, and all had an Otis 
Mental Ability I. Q. above 85 ex- 
cept one who ‘had an I. Q. of 68. The 
children seemed to understand and 
participate adequately in the experi- 
ment. Each child was given verbal 
instructions and a short practice 
period with the training method to 
be used, but with a familiar syllable. 
Each child was taught the three dif- 
ferent sounds by three of the six 
methods. The sounds were distributed 
equally among the teaching methods 
for different children by systematic- 
ally rotating the three sounds among 
the six methods. A child was not 
taught a given sound more than once, 
nor was a child taught by a given 
method more than once. Each meth- 
od was used for 18 children, but the 
system of rotation of sounds among 
methods resulted in only 12 children 
being common to any two methods. 
The experimenter judged subject re- 
sponses, signaled correct responses by 
illuminating a green 10-watt bulb in 
front of the subject, and gave verbal 
instructions. 


Tasie 1. Mean number of correct productions by sounds and methods of teaching (total of 25 
possible for any method). A = Stimulation only; B = Stimulation evaluation; C = Stimulation-hearing 
self; D = Stimulation-spaced practice-evaluation; E = Stimulation-simultaneous production-evalua- 


tion; F = Stimulation-verbal instruction. 








Teaching Methods* 





Sounds Sound 
A B Cc D E F Means 
lateral-( f) 5.3 6.5 7.3 5.0 4.0 17.0 7.5 
umlauted-(u) 5.7 4.5 3.8 5.8 1.8 2.7 4.1 
trilled (r) 8.8 20.7 11.5 20.0 4.3 21.8 14.5 
Method 
Means 6.6 10.6 7.6 10.3 3.4 13.8 








*All but Method D involved a total of 25 productions for each subject producing each sound, 
Subject scores for Method D were multiplied by five to facilitate comparison among the methods. 
Eighteen subjects contributed to each sound by method mean. 
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Results 


Judgment reliability for number of 
correct responses for subjects by the 
experimenter was estimated. He re- 
judged tape recordings of the re- 
sponses of the first eleven subjects 
under various sounds-methods con- 
ditions. Product moment rs of .62 
and .92 were obtained for lateral-[ {| 
and trilled-[r], respectively. An r for 
umlauted-[u] was not computed be- 
cause many subjects gave no correct 
responses. A type of validity of judg- 
ments estimate was obtained by hav- 
ing a second observer judge the 
number of correct responses of 23 of 
the subjects; r values of .72 and .96 
were obtained for lateral-[{] and 
trilled-[r], respectively, between the 
judgments of the experimenter and 
the second judge. Only the ‘new’ 
sound in a syllable was judged. 


Table 1 presents the mean number 
of correct productions for the vari- 
ous sounds and teaching methods. Be- 

cause the sounds were distributed 

equally among the various teaching 
methods, no method would be expect- 
ed to appear more or less effective 
because of a sound bias. The rotation 
of three sounds among six teaching 
methods resulted in partial repetition 
of measures on the same subjects from 
method to method (12 of 18 subjects 
common to any two methods). 


Table 1 indicates the following rank 
order for mean number of correct 
responses by Methods: F,B,D,C,A,E. 
Apparently there was considerable 
difference between the teaching effi- 
ciency of Method F and Method EF, 
while Methods A and C (similar in 
mean correct responses) and Methods 
B and D (similar in mean correct 
responses) were between the extremes 
of Methods F and E. 

Inspection of the sound means indi- 


cates apparent large differences among 
the sounds used. Further, there ap- 
parently was interaction between 
sound and teaching method. Although 
both lateral-/ and umlauted- fu] had 
about the same means for Method A, 
for Method F, lateral-[{] appeared to 
have a considerably higher mean. Al- 
though by Method F trilled-[r] had 
the highest mean score of any sound- 
method combination, the same meth- 
od (F) produced next to the lowest 


mean number of correct responses 
when used with umlauted-[u]. Fur- 
ther inspection of Table 1 indicates 


other examples of possible interaction 
between sounds taught and teaching 
methods. 


Observation of subject performance 
indicated considerable variability in 
initial responses to the teaching meth- 
ods. That is, many subjects made sev- 
eral different incorrect productions 
before beginning to make correct 
ones, or before making consistently 
incorrect productions. Other subjects 
made several correct responses near 
the beginning of the 25 trials and then 
reverted to consistently incorrect 
productions. This tendency was less 
strong in teaching methods which in- 
cluded evaluation by a judge. 


Conclusions and Discussion 


The comparisons of the mean num- 
ber of correct responses obtained by 
the various teaching methods indicate 
the following conclusions: 


1. Evaluation of the subject’s re- 
sponse for him was associated with 
more correct productions of ‘new’ 
speech sounds than methods of teach- 
ing which did not include such eval- 
uation. 

2. Periodic 
were 


instructions 
more correct 


verbal 
associated with 
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productions of ‘new’ speech sounds 
than any other teaching method em- 
ployed. 

3. Requiring simultaneous saying 
with hearing resulted in fewer correct 
responses than other teaching methods 
employed. 

In interpreting these findings, it is 
desirable to consider the methods of 
teaching in terms of their rationale, 
and to look for explanations for what 
appear to be differences in their ef- 
fectiveness (for the moment disre- 
garding possible interaction between 
sound and teaching method). Method 
A, Stimulation only, was selected as a 
basis with which to compare other 
methods because it appeared to be the 
simplest one used. It was among the 


poorer methods. Since Method B, 
Stimulation and evaluation, (like 
Method A except that B included 


evaluation of a subject’s performance 
for him) produced a few more cor- 
rect responses, evaluation by a judge 
seems to contribute to more effective 
teaching. 

Method C, Stimulation and hearing 
of self, was intended to emphasize the 
subject’s hearing and evaluation of his 
own responses. It was among the 
poorer methods. The time of the de- 
layed feedback used for the method 
was not of a magnitude to interfere 
with the saying of a syllable, but ob- 
servation of the subjects’ behavior 
indicated that apparently the novelty 
of the situation did not diminish even 
after a practice period. Perhaps, as 
Travis has stated (9), allowing a sub- 
ject to hear his own incorrect speech 
may strengthen his errors. Since the 
delayed feedback method was not the 
least effective, perhaps a variation of 
it should be given further considera- 
tion; it has a strong logical rationale, 
especially if coupled with auditory 
discrimination training (each time a 


subject responds he is given a chance 
to check the correctness of his re- 
sponse, and presumably to modify 
future responses accordingly). 

Method D, Stimulation with spaced 
practice and evaluation, was similar 
to the Stimulation and evaluation of 
Method B, except that Method D re- 
quired the subject to respond once 
after hearing the stimulus five times. 
Both of these produced approximately 
equal results. The fewer times the sub- 
ject was called upon to respond under 
Method D would be expected to mini- 
mize fatigue effects. However, the 
similarity in effectiveness of the two 
methods suggests that fatigue was not 
an important factor within 25 trials. 
Further, the similarity in results of 
these two methods suggests the im- 
portance of hearing the correct sound 
to be learned in place of many at- 
tempts at saying it. 

Method FE, Stinzilation with simul- 
taneous production and evaluation, ef- 
eliminated _ self-monitoring 
by the subjects. Evaluation by a judge 
apparently did not compensate for 
this loss. It is doubtful that the results 
of Method E should be interpreted to 


fectively 


indicate the ineffectiveness of evalua- 
tion by a judge. 

Method F, Stinzilation and verbal 
instruction, was superior to all other 
methods. Apparently, the factors of 
evaluation and discussion of the errors 
being made (both were parts of the 
verbal instruction given) were advan- 
tageous. The instructions were impro- 
vised so as to be appropriate to the 
subject’s performance. They probably 
aided him in exploring for modifica- 
tions of his articulation to produce the 
desired result as well as to reassure 
him producing correct re- 
sponses. 


when 
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In the main, the data of this experi- 
ment seem to support continued use 
of the common techniques of having 
the articulation defective patient at- 
tempt to say the sound to be learned 
after hearing the therapist say the 
sound correctly one or more times, 
and of having the therapist give the 
patient an evaluation of his perform- 
ance together with a discussion of the 
errors he is still making. Inasmuch 
as all subjects for the experiment 
were trained for only short periods of 
with 


time each ‘new’ sound, their 
situation was similar to that of a pa- 
tient just beginning therapy. Thus, 


although the indications are not en- 
tirely explicit, the experiment sup- 
ports the value of the therapist’s eval- 
uation of the patient’s speech attempts 
during early therapy. 

By intention, procedures for ac- 
complishing auditory discrimination 
as an intermediate or discrete step in 
articulation therapy were not con- 
sidered. It may be that the foregoing 
indications for sound stimulation 
training, coupled with auditory dis- 
crimination training, would be the 
most successful procedure for obtain- 
ing improved articulation in articula- 
tion defective patients. 

Because the six teaching methods 
compared varied in a number of as- 
pects, because precise statistical anal- 
yses were not reported, and because 
of other experimental limitations, the 
authors prefer to view the present ex 
periment as suggesting some areas 
which might be further investigated 
with respect to articulation training 
by aural stimulation methods. 


Summary 


Thirty-six normal speaking children 
were taught to produce several ‘new’ 


speech sounds (sounds not in their 
speech) by six methods of aural = 
lation. In general, a subject heard < 
‘new’ sound in a syllable and then at- 
tempted to say. it ‘for 25 hearing-say- 
ing repetitions. The teaching methods 
included a variety of procedures: 
only hearing and saying, hearing and 
saying followed by an evaluation by 
a judge, hearing and saying with peri- 
odic verbal instructions, etc. 
mean number of correct re- 
made by the 18 subjects 
taught by each method for each sound 
was obtained, and the means for meth- 
(over all sounds), for sounds 
(over all methods) and for individual 
sound-method combinations were 
compared by inspection. There ap- 
peared to be considerable variation 
among the mean number of correct 
responses for the three sounds taught, 
and there seemed to be interaction be- 
tween sounds taught and teaching 
method. The observation of most 
general interest that teaching 
utilizing evaluation of the 
subject’s response by a judge, especi- 
lly if the evaluation were of a form 
to include verbal 
how to make the 


The 


spe ynses 


ods 


was 
methods 


instructions as to 


sound, were the 


most effective. 
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Evaluation Of A Special School 
For Speech Defective Children 


Charles F. Diehl 
Kenneth W. Burk 


There has been for some time a con- 
siderable lack of agreement among 
some speech specialists, psychologists 
and educators regarding the advis- 
ability of segregating ‘elementary 
grade children with ‘speech defects. 
According to one point of view, such 
children should be placed in a special 
school or class in which a part of the 
curriculum is devoted to learning 
speech along with the other subjects 
normally taught. Some, however, be- 
lieve that children with speech defects 
need to hear normal speaking children 
almost constantly in order to become 
familiar with and develop normal 
speech. Others have mentioned the 
child’s potential for imitating the 
defective speech of his classroom as- 
sociates. Some educators have been 
concerned with the possibility of 
deviant personality development as 
segregation heightens the child’s be- 
ginning awareness of his ‘differences.’ 
Finally, there are those who think that 
elementary grade children cannot be 
spared any time from their regular 
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curriculum for the purpose of learn- 
ing correct speech habits. 

This study was made in order to 
gather evidence regarding the inclu- 
sion of speech in the elementary cur- 
riculum and the segregation of speech 
defective children. 


Procedure 


Subjects. Between October 1, 1952, 
and May 30, 1954, 23 male and 11 fe- 
male speech defective children rang- 
ing in age from five-and-a-half to ten- 
and-a-half years, and in grade place- 
ment from preschool to the fifth 
grade, were segregated for various 
periods of time into a special speech 
school operated by the Speech Center, 
Department of Psy chology, at the 
University of Kentucky. Of these 34 
children, one attended for three, and 
four attended for two consecutive 
years. The remainder attended for 
only one school year, or approxi- 
mately eight-and-a-half-months. An 
average of 13 children attended each 
year. 

After the first year it was decided 
that even with small groups of speech 
defective children, a grade placement 
spread of five years (plus preschool) 
was unsatisfactory. The classroom 
teacher was of the opinion that suf- 


June 1957 
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ficient attention could not be given 
to the educational needs of each child 
if the spread was greater than the 


first three grades. Many of the chil- 
dren, because of their inability to 


communicate their needs as well as 
their abilities, required short periods 
of individual instruction before their 
educational level could be satisfac- 
torily determined. Consequently, the 
enrollment during the second and 
third limited to children 
who first three grades. 


was 
in the 


years 
were 
The 


school (a Lexington Junior 
league 


project) was appropriately 
decorated in keeping with its various 
sectional units and equipped with 
modern classroom furniture and ma- 
terials for elementary grades. The 
classroom was not located in a regular 
public school building in which other 
being held. The groups 
join other children for 
nearby public school. 
School prograt 


gram began 


classes were 
did, however, 
lunch at a 


The school’s 
at nine a.m. 


p.m., 


pro 
and ended at 
Monday through 
It covered all subjects studied 
in the grade each child would norm- 
ally be attending. In addition, 30 min- 
utes for group speech activities (three 
groups) and 20 minutes for individual 
speech training were included in the 
regular daily curriculum. The speech 
training was provided by two speech 
therapists who administered both in- 
dividual and group therapy. The 
regular classroom held the 
M.A. degree in elementary education 
with six semester hours in speech cor- 
rection; she participated only in group 
therapy (conversational patterns). 


two-thirty 


Friday. 


teacher 


children 
the local community 


The were selected from 
y and the county 
schools. They were transported to the 
school by their parents or by a school 


bus. The only qualifications for ad- 


Taste 1. Types and incidence of speech de- 
fects according to sex. 


Type of Defect _Males Females 
Articulation 15 s 
Delayed Speech 2 1 
Cleft Palate 1 a 
Cerebral Palsy 1 1 
Brain Damage 1 0 
Nonfluency 3 0 

Total 23 11 


*Had mild hearing loss. 


mission were that the child have a 
speech defect and normal intelligence. 
able 1 shows the type and incidence 
of speech defect, according to sex. 

At the beginning and end of the 
school year, each child was given the 
following series of tests: the ‘Bryngel- 
son- Glaspey picture articulation test 
(1), either the Otis Alpha (intelli- 
gence) (3) or the WISC (5), and the 
Progressive Achievement (4). The 
Progressive Achievement test was not 
used for one child who was of pre- 
school age, and the articulation test 
was not given to the three children 
with nonfluency. In addition, rou- 
tine audiometric and physical exam- 
inations were required and case hist- 
ories were taken for each child. 

To determine the educational and 
speech progress of each child, an 
analysis of the test-retest scores was 
made at the end of each year. For the 
purposes of this report, ‘these yearly 
data have been pooled and statistically 
analyzed using the t—test for related 
measures. 


Results 


1. A statistical comparison of 31 
test-retest scores on the Bryngelson- 
Glaspey picture articulation test, 
pooled for a three year period, re- 
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TaBLe 2. Comparisons of test scores before and after one year of training, using the t-test for re- 


lated measures. 


Test Mean Diffe rence S.E t Significance N 
Diff rence Level 
ARTICULATION 
Test 15.35 11.77 1.09 10.80 .001 31* 
Retest 3.58 
INTELLIGENCE (Otis 
Test 98 . 21 7.21 1.80 1 0] 001 24 
Retest 105.42 
INTELLIGENCE (WISC 
Test 101.00 7.80 ? 82 2.77 05 10 
Retest 108.80 
ACHIEVEMENT 
Test 1.49 5t l >. 46 01 331 
Retest 1.94 


*Three of the 34 children in the total sample had only 


symptoms of nonfluency. 


TReal diff. = 1.45. Corrected for one year average gain normally expected 


TOne of the 34 children in total sample was preschool 


vealed an average decrease of 11.77 
articulation errors. This decrease was 
significant beyond the .001 level (see 
Table 2). 

2. A similar comparison of 24 test- 
retest scores on the Otis Alpha intel- 
ligence test pooled for a sea year 
period showed a small but statistic ally 
significant average gain of 7.21 points. 
A comparison of 10 test-retest scores 
on the WISC for a one year period 
showed an average gain of 7.80 points 
a a significant beyond the 

5 level (see Table 2). 

3. A comparison of 33 test-retest 
Progressive Achievement scores 
pooled for three years showed an 
average increase of 1.45 years. The 
average gain of .45 year more than 
the one year gain normally expected 
according to test standards was sig- 
nificant at the .01 level (see Table 2). 


Conclusions 


It is recognized that the smallness 
of the sample, in certain instances at 


least, prevents any sweeping general- 
izations. Some of the data, however, 
do appear to indicate the following 
conclusions: 


1. Children with normal! intelli- 
gence but with severe articulatory 
speech defects apparently do not imi- 
tate each other when segregated into 
a special speech class. They seem to 
make significant progress toward elim- 
inating defective sounds within a 
period of eight-and-one-half months, 
when approximately one hour per day 
is devoted to speech retraining. 

2. Children achieve _ better-than- 
satisfactory academic progress in sub- 
jects normally taught in the elemen- 
tary grades during an equivalent 
school term. Progress does not appear 
to be delayed because of the time 
(one hour per day) devoted to speech 
training. 

3. Gains in intelligence scores, al- 
though small, may be made by speech 
defective children when a special 
learning situation, such as the one 
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described in this study, is provided 
for them. 


Discussion 


No satisfactory objective evidence 
for evaluating personality develop- 
ment was obtained because of the lack 
of a valid measuring instrument with 
which to test the personality of young, 
elementary grade children. It is never- 
theless believed that the previously 
described gain in achievement is sug- 
gestive of favorable personality 
growth. Classroom teachers were ques- 
tioned regarding the adjustment of 
those children who returned to a 
regular public school classroom after 
attending the special school. In no 
instance was a personality deviation 
reported. 

Whether the three children with 
beginning secondary symptoms of 
stuttering benefited sufficiently from 
a special speech class to justify such 
placement is doubtful. The significant 
factors appeared to be the attitude and 
the cooperation of the parents. In one 
instance, where marked progress was 
noted, the parents made a systematic 
effort to comply with instructions. 
In two other instances where parental 
cooperation was negligible, both chil- 
dren made no apparent speech prog- 
ress. All three children had approxi- 
mately the same program of speech 
and school training. 


The two children with cerebral 
palsy appeared to make a good adjust- 
ment to the special class. It was never- 
theless necessary to give each child 
special treatment. Frustration was 
evidenced by these children as a re- 
sult of competition with other mem- 
bers of the group. 

The one child with brain damage 
appeared to benefit from the special 


speech class. His greatest difficulty 
was his inability to tolerate the con- 
stantly varying stimuli found normally 
in any group of children. 


Of possible interest was the speech 
development of three children origin- 
ally diagnosed as having delayed 
speech. When language began to de- 
velop after approximately four months 
of concentrated training, all three 
children developed stuttering symp- 
toms. These symptoms were ignored 
by the teacher and therapists, and the 
parents were advised that it was a 
normal developmental feature. In ap- 
proximately eight weeks the symp- 
toms disappeared. This suggests that 
in at least some cases of delayed 
speech when language is being learned, 
even the school-age child will demon- 
strate periods of normal developmen- 
tal nonfluency, as reported by Meét- 
raux (2). 

It was noted that, without excep- 
tion, the children with articulatory 
defects seemed to accept speech as 
one of their regular school subjects 
and evidenced as much interest in it 
as in any other subject. 


Summary 


For a three year period, 34 speech 
defective children were segregated for 
varying periods of time in a special 
speech school. The school program 
included speech therapy as a part of 
the usual elementary curriculum. At 
the beginning and the end of each 
school year, the children were given 
articulation, intelligence, and achieve- 
ment tests. Statistically significant in- 
creases in speech improvement, school 
achievement and intelligence scores 


suggest that such a program was bene- 
ficial. 





on 


~ °F we | 
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Adaptation And Recovery In The 
Oral Reading Of Stutterers 


Ralph R. Leutenegger 


Data on fluctuations in frequency of 
stuttering reveal striking resemblances 
to the data on experimental extinction 
and spontaneous recovery obtained by 
experimental psy chologists. In view 
of this similarity, stuttering adaptation 
has been viewed by previous experi- 
menters (12, 19) as analogous to ex- 
perimental extinction. This viewpoint 
has led speech pathologists to pursue 
other research leads suggested by the 
attempts of psy chologists to arrive at 
a theory of learned behavior. 


Among the aspects of adaptation 
and recovery which appear to be i 
need of further investigation are those 
which involve the decrements of stut- 
tering in successive adaptation trials 
and the relationship of stuttering in- 
crements to the length of the recovery 
interval following adaptation. The 
two primary hypotheses this study 
was designed to investigate are as fol- 
lows: (1) the longer the delay inter- 
val between successive trials, the 
greater will be the increment in re- 
covery of stuttering response fre- 
quency, and (2) the amount of stut- 
tering adaptation increases with suc- 
cessive adaptation trials. 


Ralph R. Leutenegger (Ph.D., State Uni- 
versity of Iowa, Assistant Professor 
of Speech Pathology, Michigan State Uni- 
versity. This article is based on a Ph.D. 
dissertation completed under the direction 
of Professors Wendell Johnson and Dorothy 
Sherman. 


1953) is 


Volume 22, No. 2 


= 276 


Subjects 


Thirty-six adolescent and adult stut- 
terers served as subjects for this in- 
vestigation. The age range of this 
group of 31 male and five female sub- 
jects was from 15 years, 6 months, to 
37 years, 5 months, with a mean of 
22 years, 2 months. Formal clinical 
experience of the subjects ranged 
from three weeks to 11 years. All 
subjects agreed to refrain from read- 
ing aloud consecutive repetitions of 
any extraneous reading matter during 
the time interval in which they served 
as subjects for this experiment. 

All prospective subjects engaged in 
a preliminary adaptation test. This 
test consisted of two consecutive read- 
ings of a 250-word reading passage. 
No subjects were used in the experi- 
ment who did not attain the criteria 
of (a) 10 or more words stuttered on 
the first reading of the preliminary 
reading passage, and (b) a reduction 
in frequency of words stuttered upon 
repeating the reading. 


Reading Material 


Three 250-word experimental read- 
ing passages’ were used. These pas- 


‘Experimental and preliminary reading 
passages may be found in the original dis- 
sertation, on file in the library of the Uni- 
versity of Iowa. 


June 1957 











LEUTENEGGER: ORAL READING OF STUTTERERS 277 


sages, as well as the preliminary read- 
ing, were constructed to provide ap- 
proximately equal probability of stut- 
tering. One criterion used was the 
Brown system of word weighting (/). 
In addition, the passages were equated 
for ‘reading ease’ by means of the 
Flesch formula (4). 


For each subject, a different read- 
ing passage was used with each differ- 
ent recovery delay interval. The par- 
ticular combinations of recov ery de- 
lay intervals and reading passages were 
randomly determined for each sub- 
ject independently. 


Procedure 


In order to test the proposed hy- 
potheses, three experimental condi- 
tions were utilized. The conditions 
varied according to the length of the 
delay interval between successive 
trials. A trial consisted of two con- 
secutive readings of the same passage. 
In Condition 1, trials were separated 
by 20 minutes; in Condition 2, the 
interval was 60 minutes; in Condi- 
tion 3, approximately 24 hours sep- 
arated the successive trials. Each con- 
dition consisted of five trials of two 
readings each, with the trials sepa- 
rated by the specified time interval. 
The order of administration of the 
three time interval conditions 
counterbalanced. 


was 


The three time interval conditions 
were separated for each subject by a 
stipulated minimum period of 24 
hours to a maximum period of seven 
days. This minimum separation 
seemed justified on the basis of Jones’ 
(12) finding that, when a different 
passage was read every 24 hours, the 
reduction of stuttering in five suc- 
cessive readings of any day was not 
transferred to the first reading of the 


following day when new material was 
used. Participation in the first experi- 
mental reading followed the prelimin- 
ary readings by a minimum period of 
24 hours. Any change in stuttering 
frequency due to remedial work dur- 
ing the experimental period was prob- 
ably negligible, as no subject required 
more than two weeks to complete all 
three conditions. 

Prior studies (10, 11, 14) of adapta- 
tion in stuttering behavior have shown 
a decrement in "frequency of stutter- 
ing between the first and fifth con- 
secutive readings of the same material. 
Dixon (3) reported a decrement be- 
tween the first and second readings 
significant at the 1% level. The pres- 
ent experimenter reevaluated the raw 
data of the Harris (7), Jamison (9), 
Shulman (16) and Yensen (20) studies 
with respect to decrement between 
first and second readings. All decre- 
ments were significant at either the 
1% or the .1% level. 

In this study, the use of two read- 
ings was preferred with reference to 
(a) the fact that significant differ- 
ences have been noted in past research 
with two readings of identical ma- 
terial, and (b) the desirability of 
avoiding complete adaptation in view 
of the purpose of testing for addi- 
tional amounts of adaptation from 
trial to trial. 

Each reading was conducted in a 
fairly quiet room with the subject 
seated at a table opposite the experi- 
menter. A microphone was placed 
before the subject. A screen was 
placed on the table between the sub- 
ject and the experimenter in order to 
avoid eye contact, and to eliminate 
any possible visual distractions due to 
the experimenter’s checking of stut- 
tered words or to the turning of the 
tape on which the readings were be- 
ing recorded. 
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On a copy of the passage being read 
by the subject, the experimenter drew 
a line through each word he consid- 
ered to be stuttered. A separate copy 
of the passage was used for this pur- 
pose for each reading. The readings 
were tape-recorded to provide for 
checking of the experimenter’s reli- 
ability. 

Each subject instructed to 
read the passages as he normally 
would when not consciously endeav- 
oring to change his stuttering. He 
was told not to try to avoid or to con- 
trol his stuttering in any way. 

Observational reliability of the ex- 
perimenter. The observational reli- 
ability of the experimenter was esti- 
mated prior to the beginning of this 
experiment. The procedure consisted 
of marking words stuttered in tape- 
recorded speech samples of 11 stut- 
terers on two separate days, four days 
apart. The reliability was found to be 
.90 as computed by the following 
formula: 


was 


Reliability — 
V xy 

where C = the number of words 

marked as stuttered on both days, 


x = the number of words 
marked on the first day, 
y = the number of words 


marked on the second day. 


In addition to this the 


ratio of the words marked on both 


measure, 


days to the total number of different 
words checked on either day was 
computed as .93. The experimenter’s 
consistency index, obtained by divid- 
ing the number of words marked on 
the second day by the number marked 
on the first, was .95. These three in- 
dices of reliability compare favorably 
with the values of .72, .57, and .87, 
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Figure 1. Mean trequency of words stut- 
tered in readings 1 and 2 for each of the 
5 trials in each of the recovery delay in- 
terval conditions. 


respectively, obtained by Tuthill (78) 
for a group of experienced speech 
clinicians. 

A further reliability check was 
made with the experimental data. A 
Pearson correlation coefficient of + 
.995 was obtained for the frequency 
of words marked as stuttered during 
the experimental readings and the fre- 
quency of words marked during a 
playback of the tape-recorded read- 
ings. 


Results 


The frequency data? on the number 
of words stuttered in all readings 
under the three different conditions 


*Complete data (ie., tables of the fre- 
quency counts of stuttered words, and 
tables of the adaptation measures and of the 
recovery measures computed from the fre- 
quency counts) may be found in the origi- 
nal dissertation, on file in the library of the 
University of Iowa. 
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Figure 2. Mean frequency of words stut- 
tered in each of the recovery delay interval 
conditions for the combined pre-delay in- 
terval readings (the combined second read- 
ings of each trial other than the last) and 
the combined post-delay interval readings 
(the combined first readings of each trial 
other than the first trial). 


are graphically represented in Figures 
1 and 2. Figure 1 indicates intra-trial 
adaptation ‘and inter-trial recovery 
within each of the three delay inter- 
val conditions. Figure 2 indicates that 
these data give no support to the hy- 
pothesis that greater increments in re- 
covery of the stuttering response ac- 
company longer delay intervals. 

For purposes of analysis, the fre- 
quencies were converted into two dif- 
ferent measures. The measure for the 
recovery data is a ratio. The numer- 
ator is the difference, within any one 
of the three time interval conditions. 
between the number of words stut- 
tered by a subject on Reading 1 of 
any trial subsequent to the first, and 
the number of words stuttered on 
Reading 2 of the prior trial. The de- 
nominator is the number of words 
stuttered by the same subject on the 
first reading of the first trial within 


the same condition. Recovery, there- 
fore, as measured by this ratio, is de- 
fined relative to the immediately pre- 
ceding adaptation. 

For the adaptation data, also, the 
measure is a ratio. The numerator is 
the difference, within any one of the 
three time interval conditions, be- 
tween the number of words stuttered 
by a subject on the initial reading of 
the first trial within that condition 
and the number of words stuttered on 
Reading 2 of any trial subsequent to 
the first. The denominator is the num- 
ber of words stuttered on the initial 
reading of the first trial within the 
same condition. 

A Type VII analysis of variance 
design described by Lindquist (1/3) 
was employed to evaluate obtained 
differences. The factors used in ana- 
lyzing the data were Order of Recov- 
ery Delay Intervals (O), Recovery 
Delay Intervals (1), and Recovery 
(R) or Adaptation (A) trials. : 


RECOVERY SCORES 
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RECOVERY TRIALS 


Figure 3. Trends of the means of recovery 
measures as a function of the 4 recovery 
trials (R:, R., Rs, and R,) for each of the 
3 recovery delay intervals (1, I, and 1) of 
20 minutes, 1 hour, and 24 hours, re- 
spectively. 
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TaBLe 1. Results of analysis of variance for the recovery data. 





Source of Variation df ms F* Pp t 

Between Ss 35 849.63 
OI (b) 2 323.42 .37 NSt 
error (b) 33 881.53 

Within Ss 396 434.90 
O (Order) 2 1,002.28 1.91 NS 
I (Intervals) 2 17.81 03 NS 
R (Recovery Trials 3 1 527.43 3.73 025 
Ol (w 2 625.43 1.19 NS 
OR 6 754.81 1.95 NS 
IR 6 288.79 75 NS 
OI (w)R 6 87.51 23 NS 
OI (b)R 6 625.45 1.53 NS 
error (w) 363 423.71 
error | (w) 66 923.40 
error 2(w) 99 386 . 62 
error 3(w) 198 409 .02 

Total 431 


*F-ratios: msQ](b 
ms] ™MSerror } 


m8OR/ ™Serror9 w > MS] R/™Serroro Ww 


M8OQI(b)R/ ™Serrorg(w): 


tp = point in the F-distribution 


INS = not significant. 


Two separate analyses were made 
utilizing (a) the recovery measures 
and (b) the adaptation measures. In 
the analysis of the recovery measures, 
the trials factor (R) refers to the four 
Recovery Trials. A Recovery Trial 
includes two readings: the second 
reading of any trial other than the 
final trial of each of the three condi- 
tions, and the first reading of the sub- 
sequent trial within the same condi- 
tion. Since the five trials within each 
condition are separated by four de- 


MSerror(b)+ ™8O/™Serrory (w)? 
w)? ™SR/™Serrorg(w)? ™SOI(w)/™Serrory (w). 


> MSO] (w)R/™Serror2(w); 


lay intervals, there are only four Re- 
covery Trials. 

In the analysis of the adaptation 
measures, the four levels of the trials 
factor (A) refer to the four Adapta- 
tion Trials. The Interval variable is 
introduced following the initial trial 
under any given condition. Hence, in 
analyzing the adaptation data, the 
Adaptation Trials are numbered as 
beginning with the second trial under 
each condition. Thus, although five 
trials occur within each condition, 
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TABLE 2. Differences oe means of recovery measures for the 4 recovery trials (Rj, Re, Rs, and 


and Rg) of each of the 3 recovery delay interv: als ( 
respectively. 


I,, Ig and Is) of 20 minutes, 1 hour, and 24 hours, 


Recovery Trial 


Interval 1 1 9.26 
Recovery Trial 2 
3 

Mean 9.44 

Interval 2 1 2.04 
Recovery Trial 2 
3 

Mean 5.03 

Interval 3 1 1.45 
Recovery Trial 2 
3 

Mean 6.54 


3 4 Mean 
12.59* 13.01* 18 
3.00 3.75 9.44 

42 12.77 
12.77 13.19 

68 6.16 7.07 

2.72 8.20 5.03 
5.48 7.75 

7.75 13.23 

1.48 6.93 5.09 

3.03 5.48 6.54 
2.45 9.57 

9.57 12.02 


*Significant at the 5% level. Critical difference necessary for significance at the 5% level = 9.51 


only the last four are Adaptation 
Trials. The second trial is the first 
Adaptation Trial, the third trial is 
the second Adaptation Trial, etc. 

Analysis of recovery data. The only 
significant® result from the analysis of 
the recovery data (summarized in 
Table 1) was that for Recovery Trials. 

The three Recovery Trial trends, 
plotted in Figure 3, may be assumed 
to have the same slope, except for 
chance variation, from one interval to 
another; that is, recovery may be as- 
sumed to be comparable for the three 
delay intervals. Also, the evidence fails 
to support the hypothesis that longer 
Recovery Delay Intervals are accom- 
panied by greater increments in re- 
covery of stuttering response fre- 
quency. 

The four Recovery Trials differed 
significantly in the amount of recov- 


* The level of significance selected for all 
tests in this study was five per cent. 


ery. Inspection of Figure 3 reveals 
these differences to be progressive. 
With each successive Recovery Trial 
there is a greater amount of stuttering 
recovery relative to the immediately 
preceding adaptation. This is true not 
only for the combined data, but, with 
one exception, the relationship holds 
within each Recovery Delay Interval. 
The trend reversal apparent in Figure 
3 for the one-hour delay interval can 
be attributed to the performance of 
one subject. The surprised concern he 
expressed over encountering the first- 
trial reading passage again in the sec- 
ond trial could account for his de- 
cided increase in stuttering (from 11 
to 27 words stuttered) in the third 
reading of the passage. 

Differences among means of the re- 
covery measures for the four Recov- 
ery Trials are presented in Table 2. 
Only the differences secon Recov- 
ery Trials 1 and 3 and Recovery 
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TaBLe 3. Results of analysis of variance for the adaptation data. 
Source of Variation df ms i pt 

Between Ss 35 7,182.52 
OI (b) 2 4,039.71 55 NSt 
error (b) 33 7,372.99 

Within 8s 396 485.77 
oO (Order) 2 2,680.73 1.72 NS 
] (Intervals) 2 945.20 .61 NS 
A (Adaptation Trials) 3 2,799.29 12.80 .001 
OI (w) 2 1,971.59 1.26 NS 
OA 6 233.38 1.19 NS 
IA 6 162.77 .83 NS 
OI (w)A 6 343.74 1.75 NS 
OI (b)A 6 419.95 1.92 NS 
error (w) 363 456.79 
error ](w) 66 1,560.88 
error 2(w) 99 196.91 
error 3(w) 198 218.69 

Total 431 


*F-ratios: msQ] (b)/ 


/ 
MSerror(b); ™SQ/™Serror] (w)) 


m8]1/™MSerror} (w)* ™SA/™Serror3(w)? ™SOI(w) ‘MSerror| (w)? 


m8QA/™MSerror2(w)i ™SIA/™Serror2(w)) ™SOI(w)A/™Serror2(w)' 


ms] ( b)A/MSerrorg(w), 


tp = point in the F-distribution. 


INS = not significant. 


Trials 1 and 4 in the 20-minute inter- 
val condition were significant. The 
trend, however, for progressive in- 
creases in amount of recovery from 
trial to trial is, in general, consistent 
with the single exception previously 
noted. 

Analysis of adaptation data. The 
only significant result from the anal- 
ysis of the adaptation data (summar- 
ized in Table 3) was for Adaptation 
Trials. 

The three Adaptation Trial trends, 
plotted in Figure 4, may be assumed 


to have the same slope, except for 
chance variation, from one interval to 
another; that is, adaptation may be 
assumed to be comparable for the 
three delay intervals. 

The four Adaptation Trials dif- 
fered significantly in the amount of 
adaptation. Inspection of Figure 4 re- 
veals these differences to be progres- 
sive. With each successive Adaptation 
Trial there is a greater amount of 
adaptation. This systematic relation- 
ship holds not only for the combined 
data, but, with one exception, it is 


rr 
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Figure 4. Trends of the means of adapta- 
tion measures as a function of successive 
adaptation trials (A;, A:, As and A,) for 
each of the 3 recovery delay intervals (1, 
1, and 1,) of 20 minutes, 1 hour, and 24 
hours, respectiv ely. 


TaBLe 4. Differences among means of adapt 


also true of the successive trials with- 
in each of the three Delay Interval 
conditions. The trend reversal appar- 
ent in Figure 4 can be attributed to 
the decided increase of stuttering in 
the final trial of one subject. 


Differences among means of the 
adaptation measures for the four Ad- 
aptation Trials are presented in Table 
4. For both Intervals 1 and 2 (20- 
minute and I-hour delays), the dif- 
ferences between the means of Ad- 
aptation Trials 1 and 3 and between 
1 and 4 are significant. Inspection of 
Figure 4 reveals progressively larger 
amounts of adaptation. Within these 
two conditions, then, the degree of 
adaptation present in the eighth and 
tenth readings of the passage is sig- 
nificantly greater than that in rhe 
fourth reading of the passage. 


ation measures for the four adaptation trials (Aj, 


Ao, Ag, and A4) of each of the three recovery delay intervals (1,, I2, and Is) of 20 minutes, 1 hour 


and 24hours, respectively 


d Adaptation Trial 


Interval 1 l 4.72 
Adaptation Trial 2 


Mean 43.47 

Interval 2 l 9.68 
Adaptation Trial 2 
3 

Mean 45.26 

Interval 3 l 7.31 
Adaptation Trial 2 
3 

Mean 42.64 


*Significant at the 5% level. Critical differen 


3 A Mean 
11.26* 12.55 38.75 
6.54 7.83 43.47 

1.29 50.91 
50.01 51.30 
12.27 13 .66* 35.58 
2.59 3.98 45.26 
1.39 47.85 
47.85 49.24 
8.47 6.57 35.33 
1.16 74 $2.64 
1.90 43.80 
43.80 41.90 


ce necessary for significant at the 5% level = 9.87. 
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Discussion 


The results of this experiment pro- 
vide evidence that increasing amounts 
of adaptation occur over successive 
pairs of readings of the same material, 
whether the delay interval separating 
the consecutive pairs of readings of 
a given series is 20 minutes, one hour, 
or 24 hours in duration. Increasing 
amounts of recovery were obtained 
following successive time delay inter- 
vals. The amounts of recovery and of 
adaptation did not differ significantly 
for the three delay interval condi- 
tions. The findings relative to the 
amount of stuttering recovery are 
consistent with the findings of Jami- 
(9), Jones (12) and Golub (6) 


On the other hand, Cohen (2), rid 
used spoken language rather than 
reading, reported less recovery than 
Jamison, Jones or the present investi- 
gator. He found significantly less stut- 
tering during the second visits of his 
subjects to the laboratory than during 
the first. Cohen proposed the explana- 
tion that he was unfamiliar to his sub- 
jects, whereas tne subjects of Jamison 
and Jones were well-acquainted with 
their respective experimenters. Cohen 
pointed out that after the initial ses- 
sion with the experimenter, 
his subjects were confronted with one 
additional after which they 
would probably never see him again. 
lhus, he reasoned, the stutterers prob- 
ably put no great premium upon the 
experimenter’s 


son 


strange 


sessit mn, 


them. 
stuttering to be 
althoug 


evaluation of 
Therefore, assuming 
motivated, anxiety 


have 


anxiety { 
may remained high with refer- 
ence to the material employed, there 
would have been little carry-over of 
anxiety to the second visit with refer- 
‘T he sub- 
tend to stutter 
than they had during their first visit. 


ence to the experimenter. 


jects would thus less 


In Jamison’s and Jones’ studies (9, 
12), on the other hand, there were no 
such apparent reasons for anxiety re- 
duction with reference to the experi- 
menter. Hence, there was a greater 
probability of approximately equal 
amounts of stuttering in the first and 
subsequent experimental sessions, and 
so, of course, correspondingly greater 
recovery of the stuttering response. 

A similar explanation might be ad- 

vanced to explain the similarity of the 

results of the present study to those of 
Jamison and Jones. Although few of 
the subjects had known the experi- 
menter prior to this experiment, they 
made 15 visits to the laboratory in the 
course of the experiment. Many of 
the subjects expressed a cumulative 
interest in ‘doing better’ on succes- 
sive readings. This heightened desire 
to stutter less might be viewed as a 
type of situational anxiety. The re- 
sultant effects of this striving might 
thus be comparable to those of the 
hypothesized anxieties of Jamison’s 
and Jones’ subjects with reference to 
the experimenter. 

Newman (/5) also used self-formu- 
lated speech rather than readings. 
However, contrary to findings of 
Cohen (2), Newman found recovery 
with that found in the 
present study as well as the orel-read- 
ing studies by Jamison and Jones (9, 
12). 

The results of the present study dif- 
fer from Frick (5), who 
found no statistically significant re- 
covery of the stuttering response at 
the end a one-hour interval after 
adaptation. A possible explanation for 
this finding might be made with refer- 
ence to the control he put upon his 
subjects’ speech during the delay in 
terval. His instructed 
to do no talking during this time. In 
the present experiment no such con- 
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trol was exerted upon the between- 
trials speech activities of the subjects. 
This difference in procedure might 
account, in part, for the different re- 
sults obtained. 


Analogy to learning theory. Past 
attempts to interpret the stuttering 
adaptation effect have emphasized its 
similarity to experimental extinction. 
These interpretations have considered 
the stuttering decrement to be due to 
(a) relative lack of reinforcement of 
the stuttering response or (b) a re- 
duced anxiety drive resulting from 
the relative discrepancy between ex- 
pected and realized unpleasantness of 
reading in the experimental situation. 


The phenomenon of spontaneous 
recovery also assumes importance in 
Hull’s (8) theorizing. In terms of 
learning theory, adaptation, in the 
present experiment, could be viewed 
as analagous to experimental extinc- 
tion. (The present experimenter 
makes no attempt to identify con- 
clusively the nature of the presumed 
reinforcement). Proceeding by anal- 
ogy, the prediction would be made 
that stuttering adaptation should be 
followed after a suitable time inter- 
val by a recovery of the stuttering 
response. This prediction has, in fact, 
been verified both by the results of 
the present experiment and by results 
of previous investigations. 

Viewed in this fashion, each ?- 
reading trial in this experiment would 
be considered an extinction trial. Al- 
though, on the basis of the results of 
past stuttering research, one can ex- 
pect the greatest decrement in stut- 
tering to occur within the first few 
readings, complete extinction of stut- 
tering is not expected as a result of 
only two readings, and perhaps not 
for any number of readings. Hence, 
one could expect only partial extinc- 


tion and, correspondingly, smaller 


amounts of recovery (as defined in 
this experiment) than would be ob- 
tained following complete or nearly- 
complete extinction. 

If this experiment is viewed as an 
investigation of experimental extinc- 
tion and spontaneous recovery, the 
two criterion measures used in this 
story acquire corresponding mean- 
ingfulness. 3oth adaptation and re- 
covery data are referred to a common 
base—the number of words stuttered 
by a given subject on the initial read- 
ing of the first trial within a given 
condition. If this figure is regarded as 
representative of the strength of the 
stuttering response at the beginning 
of a given condition, the resultant 
ratios based on it may be considered 
as measures of (a) the amount by 
which the original strength of the 
habit is reduced ( adaptation), and (b) 
the percentage of the initial response 
strength regained during the particu- 
lar delay interval (recovery). 

The fact that the adaptation data 
of this study may be tre ated as though 
they were experimental extinction 
data, and the recovery data as though 
they were spontaneous recovery data, 
lends added support to the hy pothesis 
that stuttering is learned behavior. 
The experimental findings of Trotter 
(17), who obtained concomitant de- 
creases in frequency and rated sever- 
ity of stuttering responses, lend addi- 
tional support to the view that the 
obtained frequency decrease is indica- 
tive of a decrease in stuttering re- 
sponse strength. On the basis of the 
results of the various statistical tests 
employed and inspection of the curves 
derived from the data of this study, it 
is apparent that stuttering is law fully 
variable. 
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Summary References 
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Parental Diagnosis 
In Young Children 


5 


Philip J. Glasner 


David Rosenthal 


In recent years, the research empha- 
sis of many speech therapists has 
shifted from an analysis of the stut- 
tering child toa study of his parents. 
Chis trend have resulted 
from two rather opposing points of 
vicw., 


seems to 


The first is the semantogenic or 
di agnosogenic theory of Johnson (4) 
in which the child is seen as essentially 
normal, The parent, however, is said 
to overreact to the normal nonfluen- 
cies of childhood by diagnosing them 
n unduly 
concerned about them, and by mak- 
ing attention-focu sing attempts at 
correction, thereby arousing the 
child’s anxiety about his speech and 
him to stutter. The 
viewpoint holds that stuttering is es- 
entially another psychoneurotic 
symptom, this view is maintained by 
De spert ( 2) and Coriat (7). A related 
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s Of Stuttering 


view that stuttering is an expression of 
emotional disturbance, usually in a 
particular kind of personality, is held 
by Glasner (3). Since emotional or 
neurotic disturbances in young chil- 
dren are often thought to arise from 
parental mishandling, the parent here, 
too, becomes a legitimate object of 
research. 

An attempt was made in this study 
to learn something of the thinking 
and attitudes of parents generally re- 
garding the occurrence of nonfluency 
in their young children and to ex- 
amine how these thoughts and atti- 
tudes are related to the conclusion 
that the child has stuttered or has 
continued to stutter. Perhaps these 
findings could throw further light on 
the theories mentioned above, par- 
ticularly the diagnosogenic theory. 
Some of the questions posed were: 
What is the incidence of parental 
diagnosis of stuttering among pre- 
school children of both sexes? What 
criteria do parents use in their initial 
diagnosis of stuttering? Could parents 
shed some light on the causes of stut- 
tering? What effect did parental treat- 
ment have on the young stuttering 
child? Did the child stop stuttering? 
Did he continue to stutter? Or did it 
make no difference? 


June 1957 
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Procedure 


Parents of children approaching the 
first grade level were interviewed by 
trained speech therapists when these 
children were being registered for a 
regular school year or for a summer 
roundup (preliminary physical ex- 
amination). Interviews were con- 
ducted with all parents registering 
their children at 25 of 60 schools in 
Anne Arundel County, Maryland. 
The schools were located in both 
rural and urban centers. In all, 996 
interviews were conducted; the ques- 
tionnaires were filled out by the inter- 
viewer. After the usual ‘identifying 
information, the questions listed be- 
low, among others, were asked. Ques- 
tions 1, 2, 3, and 4a were not included 
in the 325 summer roundup interviews 
which had been conducted earlier and 
which provided the basis for inclu- 
sion of these questions in the regular 
school year interviews. Respondents 
were asked to describe and imitate 
what they meant by hesitation, rep- 
etition, and holding of words if they 
gave an affirmative answer to any of 
these questions: 


1. Did he ever go through a period 
of repeating words or sounds to an 
excess? 

2. Did he ever go through a period 
when he couldn’t get words out, or 
did a lot of hesitating? 

3. Did he ever go through a period 
when he held onto words longer than 
you thought was normal? 

4a. (If answer to 1, 2, or 3 is yes) 
Would you say he went through a 
period of stuttering? 

4b. (If answer to 1, 2, and 3 is no) 
Has your child ever stammered or 
stuttered? 

5. If he stuttered, could you de- 
scribe the way he spoke? 


TaBLe 1. Frequency of parental diagnosis of 
stuttering according to the sex of the children. 


Diagnosis Boys Girls 


Stuttered 98 (17.8%) 55 (12.4%) 
Never stuttered 453 (82.2%) 390 (87.6%) 
Total 551 445 


6. What do you think caused it? 
What did you do about it? 
8. Is he still stuttering? 


Of the 996 children in the sample, 
551 were boys and 445 were girls. 
Perhaps the ‘rather large difference 
reflects to some extent the higher 
incidence of male births during the 
postwar years. The children were at 
least five but not yet seven years old. 


Results 


One hundred and fifty-three par- 
ents said that their children had stut- 
tered at some time. This represents 
15.4 per cent of the total sample. The 
percentage was the same, irrespective 
of the investigator or the locale. Of 
the 153 diagnosed stutterers, 83 were 
said to have stopped stuttering, 48 to 
be still stuttering, and 22 to be stut- 
tering only occasionally. Thus, of the 
total sample, 4.8 per cent were still 
diagnosed unqualifiedly as stutterers. 


Table 1 indicates how the sex of 
the child influences the parents’ diag- 
nosis of stuttering. Schuell (5), in a 
review of studies of sex differences 
and stuttering, reported a recurring 
finding of higher incidence in males 
than females at all ages. The ratios 
reported vary in the approximate 
range of 2 to 10 times as many male 
as female stutterers. The parents in 
this study made the diagnosis of stut- 
tering about 1% times more fre- 
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TaBLe 2 
relation to stuttering. 


Never 
stuttered 


Type of non- 


fluency perceived Stuttered 


Frequency of parentally perceived repetition, 


Sum 
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hesitation, and prolongation and their 


Still 
stuttering 


Still stutters 
occasionally 


Stopped 
stuttering 


% of 


N % N % N 


tepetition only 31 53.4 27 16.6 58 
Hesitation only 54 79.4 14 20.6 68 
Prolongation only 16 94.1 l §.9 17 
tepetition and 
hesitation 14 32.6 29 67.4 13 
tepetition and 
prolongation 2 410.0 3 60.0 5 
Hesitation and 
prolongation 3 50.0 3 50.0 6 
Repetition, hesi- 
tation and pro- 
longation | 5.9 16 94.1 17 
None of these 451 98.7 6 1.3 457 
Total 572 85.25 99 14.75 671* 


Total N % N % N % 


8.6 19 70.4 5 18.5 3 11.1 
10.1 9 . 64.3 4 28.6 l 7.1 
2.5 1 100.0 0 0.0 0 0.0 
6.4 12 41.4 7 24.1 10 34.5 
0.7 1 33.3 2 67.0 0 0.0 


68 83.3 1 16.7 0 0.0 
3 


_ 
~~ 
— 
“i 
bo 


*This figure includes only those interviews conducted at the regular school year registration, 
since those conducted at the summer roundup did not include questions regarding the separate 


nonfluency types. 


quently for sons than daughters. Of 
the children so diagnosed, 56 per cent 
of the boys and 51 per cent of the 
girls were said to have stopped stut- 
tering. The difference is not statisti- 
cally significant. 

Of the three major nonfluency pat- 
terns, i.e., excessive hesitation, exces- 
sive prolongation, and excessive 


rep- 
etition—excessive 


hesitation was said 
by parents to have occurred most fre- 


quently (about one child in ten); ex- 
cessive repetition occurred slightly 
less often (see Table 2). Excessive 


prolongation by itself, however, was 
said to occur only in about one of 40 
children. A single nonfluency pattern 
was said to occur about twice as often 
as two or more nonfluency patterns 
in combination. Repetition was clearly 
the nonfluency most frequently as- 
sociated with a diagnosis of stutter- 
ing and prolongation was noted least 


frequently; the differences between 
the three nonfluencies were signifi- 
cant at the .02 level. It is curious that 
six parents made the diagnosis of stut- 
tering without acknow ledging the 
presence of any of these nonfluencies. 

There was a direct relationship be- 
tween the number of nonfluency pat- 
terns that a child was said to have had 
and the frequency with which the 
diagnosis of stuttering was made. The 
diagnosis was made in 1%, 29%, 
65%, and 94% of the cases when 0, 
1, 2, and 3 nonfluencies, respectively, 
were said to have been present in the 
child. This indicates that the parents 
make the diagnosis of stuttering ac- 
cording to the perceived severity of 
the speech disturbance. Does this per- 
ceived severity reflect an objective 
basis? Let us consider perceived sev- 
erity in relation to the persistence of 
diagnosed stuttering. Of the children 
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TasLe 3. Relationship between the parent’s alleged response to the nonfluency and her evaluation 


of its current status. 








Alleged response Still stuttering Not stuttering Still stutters Total 
to the nonfluency occasionally 
Actively corrects 36 48 17 101 
Minimizes, deflects 8 33 6 47 
attention 
Seeks professional helpt 1 2 1 4 
Total 45 83 24 152* 


Chi-square—7.05; For df—2, at P—.05, chi-square—5.99 


*Information was incomplete for one subject. 


{This category was excluded in the calculation of chi-square. 


said to have had zero or one nonflu- 
ency pattern, 51 per cent were said 
to have stopped stuttering, as com- 
pared to 35 per cent of those with 2 
or 3 nonfluencies who were said to 
have stopped. The difference is sig- 
nificant at well beyond the .01 level. 
Thus,_a relationship between severity 
and chronicity appears to exist in the 
minds of parents, which seems also to 
accord with clinical experience. 

An indirect check on the possibility 
that it is the parents” reaction to the 
diagnosis of stuttering which  deter- 
mines whether the stuttering will be 
perpetuated or not was made by ask- 
ing parents to answer the question: 
“What did you do about it?’ Examina- 
tion of these answers indicated that 
they could be classified into three 
groups on the basis of the following 
attitudes toward stuttering: 

1. Active corrective measures are 
stressed, and the child’s attention is 
focused on his nonfluency. Some of 
the actual measures reported by the 
parents include: told him to speak 
more slowly and to take his time; 
made him repeat; made him stop and 
start over; said the word for him; re- 


minded him not to stutter; told him 
to speak more softly; got angry; cor- 
rected him; emphasized the sound of 
proper speech, etc. 


2. The saliency, significance, or 


seriousness of the stuttering behavior 
is minimized. Corrective efforts are 
very infrequent at most, not active, 
and do not focus attention on the non- 
fluency. Answers here included: ig- 
nored it; did nothing; paid no atten- 
tion to it; gave him a little more 
attention; had others wait their turn; 
just waited; absolutely nothing—just 
tried to have patience; let him alone, 
etc. 

3. Professional help is sought and 
no indication of the parents’ own re- 
action to and treatment of. the child 
is mentioned. If help was sought and 
the parent described what she was 
told to do, the latter was scored under 
either Category | or 2. 

Some answers were ambiguous, but 
after preliminary discussion and defi- 
nition of the categories, two judges 
(D.R. and a trained speech therapist 
independently) agreed in their cate- 
gorization of 87 out of 100 answers, 
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Tasie 4. The relationship between perceived 
severity of the nonfluency and the parent’s 
ataget response to it. 





Alleged seis response 








Number of Minimizes, 
nonfluency Actively deflects Total 
patterns corrects attention 
perceived 
Oorl 28 19 47 
2or3 36 12 48 
Total 64 31 95* 
Chi-square—1.91; P 


>.10 >.20 


*The four cases who sought professional help 
and did not qualify their answers further were 
omitted for this comparison. 


which is an acceptable level of reli- 
ability. 

The data of Table 3 suggest that 
the way the parent responds to the 
nonfluency does have a bez aring on the 
perceived continuation of stuttering. 
However, it should be noted that al- 
most half of the children (47.5%) 
who were actively corrected were 
said to have stopped stuttering. About 
seven parents in 10 actively sought to 
correct a perceived disturbance either 
through methods which seemed to 
them reasonable and potentially help- 
ful or by seeking professional help. 
However, even the 30 per cent who 
‘minimized’ the nonfluency revealed 
by their answers that they had not 
been unconcerned. Rather, they too 
had been attentive to the disorder and 
had had to make some decision as to 
what corrective measures they should 
employ. 

It may be seen from Table 4 that if 
only one nonfluency pattern or none 
was observed in the child, then the 
parents adopted the ‘minimizing’ at- 
titude in 40 per cent of the cases, as 
compared to 25 per cent if more than 
one nonfluency pattern was seen. Al- 
though in the expected direction, the 


difference does not meet an accepted 
level of statistical significance. 

Another factor which may have in- 
fluenced the alleged responses of the 
parents to the nonfluency and their 
perception of its severity was their 
interpretation of what caused it. An- 
swers to this question fell into the 
following readily identified groups: 

1. The cause was attributed to some 
disturbance in the emotional or per- 
sonality makeup of the child, who was 
tv pically said to be nervous, shy, ex- 
citable, emotional, or to have a bad 
temper. The term ‘excitement,’ which 
was frequently given as a cause, was 
also included in this group, since it 
implies an external event but really 
emphasizes the child’s emotional re- 
sponse to that event. 

2. The cause was attributed to 
faulty habits of speech and thought, 
without specifically implicating emo- 
tional problems. Typical answers in- 
cluded: He talks too fast; thinks too 
fast, can’t get his thoughts straight; 
can’t find the right word; is impatient, 
tries to grasp things too advanced for 
him, etc. 

3. The cause was attributed to 
something outside the child himself, 
some person or event which somehow 
evoked the stuttering pattern. Some 
of the causes mentioned included: 
crowds and older children; competi- 
tion with siblings; imitation of others, 
including television personalities, 
family and friends (one mother said 
her child started to stutter after hear- 
ing her sing K-K-K-Katy); some 
family upset, as moving or disruption 
of the house; birth of a sibling; forced 
separation from mother; punishment 
of the child by parents, etc. 

4. A miscellaneous group. Some 
parents simply said that they did not 
know what caused the nonfluency. 
One mentioned switching from left- 
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TaBLe 5. The relationship between the perceived causes of stuttering and its perceived current 


status. 


Perceived current status 





Perceived cause Still stuttering Not stuttering Still stuttering Total 
of stutte ring occasionally 
Emotional disturbances 29 26 9 64 
Faulty speech habits 5 19 12 36 
Environmental influences 4 27 2 33 
Miscellaneous causes* 7 11 1 19 
Total 45 83 24 152T 


Chi-square—26.19. For df—4, at P—.001, 


chi-square—18 . 46 


*This category was excluded when calculating chi-square, since it was not involved in the theo 


retical analysis. 
tInformation was incomplete for one subject 


to-right-handedness. Some said that 
others in the family stuttered, without 
clarifying w hether they thought the 
child’ inherited the ‘stuttering or 
simply imitated these relatives. Such 
answers were included in this cate- 
gory. 


g 


When the causes were multiple, the 
one given the most emphasis by the 
parent was used for categorization. 
Answers were classified in the miscel- 
laneous group only when nothing was 
mentioned which could be classified 
in either of the other three groups. 
After preliminary description and 
definition of the categories, sortings 
of the answers by the two judges were 
in agreement in 93 out of 100 cases, 
clearly an acceptable level of reli- 
ability. 


A comparison of the three major 
perceived causes and the parent’s al- 
leged response to the stuttering re- 
vealed that active correction was em- 
ployed in 77 per cent of the cases 
when emotional disturbance was seen 
as the major cause; 60 and 67 per cent 
of the cases were attributed to faulty 
speech habits and environmental! 

causes, respectively. Chi-square is not 
statistically significant, but reached a 


significant level between .10 and .20. 


When the severity of the nonflu- 
ency was thought to be greater (2 or 
3 nonfluency patterns perceived), the 
cause was attributed to emotional dis- 
turbance in 62 per cent of the cases, 
as compared to 29 and 9 per cent for 
the habit disorders and environmental 
influences, respectively. When one 
nonfluency or more was seen, the fre- 
quencies of the alleged causes were 
distributed much more evenly; they 
were 40%, 31%, and 29% for the 
emotional, habit, and environmental 
causes, respectively. Chi-square is sig- 
nificant at the .05 level. 


From Table 5 it can be seen that 
the relationship between the perceived 
cause and the current parental diagno- 
sis is even more striking. When emo- 
tional problems were seen as the cause, 
41 per cent of the children were said 
to have stopped stuttering, whereas 
82 per cent of the stutterers, thought 
to be reacting to environmental influ- 
ences, were said to have stopped. 


Discussion 


Of the 996 parents interviewed in 
this study, 15.4% reported that their 
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child had stuttered prior to the age of 
six. They made the diagnosis one and 
one-half times as often for their sons 
as for their daughters. They were 
likely to have made the diagnosis 
more often if the nonfluency was 
thought to be severe; and they per- 
ceived a relationship between severity 
and chronicity of the speech disorder. 
Insofar as they did these things, they 
seemed to be exercising sound judg- 
ment. 

The data do not indicate either un- 
due anxiety (which was not directly 
investigated) or misperception in the 
judgments of these parents. The pos- 
sibility still exists, however, that they 
had excessively high standards of 
fluency. Even if this possibility could 
be verified, it must still be recognized 
that more than half of these parents 
later reversed their diagnosis, saying 
that their children had “stopped stut- 
tering. It does not seem judicious to 
suppose that in these cases the par- 
ents had simply lowered their stand- 
ards of fluency. It is rather more rea- 
sonable to assume that observable 
changes in the children’s nonfluency 
had occurred and that the parents’ 
judgments were simply and naively 
reflecting such changes. The fact that 
a relatively high proportion of par- 
ents, 4.8 per cent of the total sample, 
still held to the diagnosis of stutter- 
ing leaves open the question as to 
whether this group does not com- 
prise a hard core of parents with too 
high fluency standards. This question 
is not readily answered by this study. 
The possibility still exists, however, 
that enough of these diagnosed stut- 
terers, who are still quite young, 
would in the future be said to ‘im- 
prove’ sufficiently to bring the fre- 
quency of 4.8 per cent down to a 
more generally recognized estimate of 
the proportion of stutterers in the 


general population. 

It is important to note that of the 
101 children who were actively cor- 
rected, only 36 were still diagnosed as 
stuttering, 48 stopped stuttering, and 
17 were ‘thought to be stuttering ‘only 
occasionally. An analysis of the re- 
sponses dealing with this question 
indicated that although approximately 
half of these parents did the very 
things that most speech therapists 
would have advised them not to do, 
the results were favorable. All the 
parents in this study gave evidence of 
concern to some extent, although 
some more than others.The degree of 
concern seemed to reflect how severe 
the parent thought the stuttering was. 
There was a tendency, too, to attempt 
active correction of the nonfluency 
more frequently if its severity was 
thought to be greater. This would 
suggest that greater concern of the 
parent is more likely to find expres- 
sion in attempts at active correction. 

The findings suggest that, to some 
extent, the chronicity of the disorder 
and the resort to active, corrective 
measures may be related to each other 
only indirectly because of a third fac- 
tor associated with both, namely, the 
initial severity of the disorder; that 
is, the more severe the initial disorder, 
the more likely that it will endure and 
elicit corrective measures. 

This study does not indicate if the 
initial severity stems. from_ parental 
and other environmental factors, or 
whether it originates in the child. But 
it does throw some light on how par- 
ents resolved this problem in their 
own minds. If the nonfluency was 
thought to be less severe, or if the 
stuttering was said to have stopped, 
they were more likely to attribute the 
cause of the stuttering to environ- 
mental factors. If the nonfluency was 
seen as more severe and enduring, the 
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cause was more likely to be seen as 
residing in the personality or emo- 
tional makeup of the child. Although 
it is believed that active correction 
and calling attention to nonfluency 
by parents is generally undesirable, 
the study also indicates that the diag- 
nosogenic theory of stuttering is an 
Ov ersimplification of the problem and 
that in most cases the parents’ diagno- 
sis and subsequent reaction is only 
part of the problem. ; 


Summary 


Nine hundred and _ ninety-six par- 
ents of first grade children were inter- 
viewed by speech therapists. One 
hundred fifty-three (15.4%) said that 
their child had stuttered prior to 
entering school. The diagnosis was 
made one and a half times more fre- 
quently for sons than for daughters. 
About one child in ten was said to 
have hesitated sufficiently to attract 
attention and only a slightly lower 
number to have repeated too much. 
However, excessive repetition was 
most frequently associated with the 
diagnosis of stuttering. If only one 
nonfluency pattern was observed, the 
diagnosis was made in 3 of 10 cases, 
as compared to 7 of 10 cases if two or 
three nonfluency patterns were ob- 
served. Approximately 70% of the 
parents who had made the diagnosis 
actively sought to correct the disturb- 
ance; 30% who ‘minimized’ the dis- 
order were concerned, but to a lesser 
degree. There was a relationship be- 
tween active correction of the non- 
fluency and the perpetuation of the 
stuttering. However, almost half 


(47.5%) of the children treated ‘in- 
correctly’ were said to have stopped 
stuttering. Parents gave evidence of 
being more concerned with the prob- 
lem by resorting to active correction 
when the symptoms were multiple 
rather than singular. In addition to 
symptoms, parents’ responses seemed 
be influenced by their interpreta- 
tion of what caused the stuttering. 
More parents actively corrected the 
child for stuttering when the alleged 
cause was of an emotional nature. 
When the severity of nonfluency was 
thought to be greater (two or three 
nonfluency patterns perceived), the 
cause was attributed to emotional 
disturbances in 62% of the cases, as 
compared to 29% and 9% for habit 
disorders and environmental influ- 
ences, respectively. When emotional 
problems were seen as the cause, 41 % 
were said to have stopped stuttering, 
whereas 82% of the stutterers thought 
to be reacting to environmental influ- 
ences were said to have stopped. 
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Book Reviews 


Getz, Sreven. Environment 
Child. Wlinois: Charles C. 


Pp. 173. $3.75. 


and the Deaf 
Thomas, 1953. 


This book is based on the research done 
for a doctoral thesis. In it, the author at- 
tempts to organize the main trends of 
thought in the education of the deaf and to 
examine their basic similarities and differ- 
ences. He puts these beliefs to the test in 
terms of the personal adjustment of the deaf 
child. 

Sixty-six boys from the New York School 
for the Deaf, White Plains, N. Y., were 
divided on the basis of adjustment or mal- 
adjustment. Of the 66 students, 31 were 
considered to be adjusted and 35 were 
judged to be maladjusted. Members of the 
two groups were compared in seven areas 
of achievement which were considered of 
prime importance in the adjustment of deaf 
children. These areas were: (1) age at en- 
tering school, (2) ability to communicate 
with the deaf and with those who hear, (3) 
vocational achievement, (4) social maturity, 
(5) reading achievement, (6) visual func- 
tioning, and (7) intellectual functioning. A 
suitable variety of scales and experienced 
judgments were used for evaluation of per- 
formances. Appropriate statistical measures 
were applied to the data. 

[he results of the investigation are in- 
terpreted as supporting the hypothesis that 
maladjustments of deaf students are as- 
sociated more with negative environmental 
experiences than with organic or hereditary 
conditions. The conclusion derived from 
these findings is that schools for the deaf 
need to revise their curricula in such a way 
as to place greater emphasis on the inter- 
personal functioning of the students. 

The merit of this study would seem to 
lie more in the objectives and the methods 
suggested than in the finality of its con- 
clusions. This book should serve as a stimu- 
lus and a guide for further research on the 
problems and methods of educating deaf 


Book Reviews is edited by Ernest H. 
Henrikson, University of Minnesota. 
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children. It offers a significant contribution 
in the compilation and documentation of 
previous research and the expression of 
opinion from numerous workers in the field. 
[he author has given informed and thought- 
ful consideration to the proper emphasis 
of time and energy in the educational life of 
deaf children. There is no doubt that this 
book will be useful to all those who are 
concerned with the education and develop- 
ment of deaf children. 


Leroy D. Hepcercock 
Vayo Clinic 


Rochester, Minnesota 


Stave, Perer. Child Drama. New York 
Philosophical Library, Inc., 1955. Pp. 379. 
$10.00. 


[he author attempts to parallel the de- 
velopment of dramatic expression with the 
child’s growth and maturation physically, 
mentally, and emotionally. The concept of 
child drama is an evolutionary one begin 
ning with the random movements of the 
newborn and progressing through the child’s 
early social responses, play experiences, and 
adventures. 

While Mr. Slade’s methods are sometimes 
difficult to determine, no one could read 
his book without recognizing that the man 
who wrote : it little children, under- 
stands them, and has lived much of his life 
amoug them, and more important, witl 
them. The book is warm and is, in truth, 
‘dedicated to children everywhere—particu- 
larly the unhappy ones.’ It is with this state- 
ment that this reviewer finds complete ac- 
ceptance most difficult. The author's claims 
for the therapeutic value of child drama 
and creative experience to the child who 
is emotionally disturbed, poorly equipped 
socially, experientially deprived, or speech- 
handicapped have not been subjected to 
careful evaluation. Until this is done, there 
may be certain dangers involved in the use 
of these media—particularly by individuals 
poorly equipped to handle various therapies 
as opposed to educational techniques. 


lov cs 
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The process of child drama as described 
in this book not infrequently bears a slight 
resemblance to the play therapy which Ax- 
line and others have discussed in our psy- 
chological literature. This suggests the need 
for trained therapists to explore Mr. Slade’s 
philosophy and techniques and to attempt 
to learn more about the dynamics of the 
creative process and its potential benefits 
to all children, including those in need of 
therapeutic treatment. In spite of certain 
weaknesses in the book, it is certain that 
Child Drama is a valuable addition to the 
still limited bibliography of materials avail- 
able in the intriguing, challenging new field 
of creative activities for children. 

Berry J. McWiuiaMs 
University of Pittsburgh 


CruicksHANK, Wittiam M. and _ Ravs, 
Georce M. (ed.). Cerebral Palsy: Its In- 
dividual and Community Problems. New 
York: Syracuse University Press, 1955. 
Pp. 560. $7.50. 


This book will be a welcome addition to 
the library and the workshelf of anyone 
who deals with the problem of cerebral 
palsy. It is a complete reference volume con- 
taining fourteen chapters by twelve different 
authors, each of whom is an authority in 
his particular area of the field. The work is 
divided into two parts. Part A deals with 
‘Diagnosis and Assessment’ and Part B deals 
with ‘Planning for Life Adjustment.’ 

For the casual reader, there are several 
informative and interesting chapters on the 
size and scope of the problem, personality 
characteristics, incidence of mental retarda- 
tion among the cerebral palsied, social case- 
work, community planning, and rehabilita- 
tion. There is also enough information for 
those concerned specifically with any single 
phase of the problem. The medical aspects 
of cerebral palsy, as well as principles of 
physical and occupational therapy, are well 
presented. 

One widely neglected phase of the prob- 
lem of cerebral palsy is the matter of coun- 
seling. This book gives sage advice to par- 
ents of cerebral palsied children, to cerebral 
palsied individuals themselves, and to those 
who counsel with either. 

One of the most difficult facets of the re- 
habilitation of the cerebral palsied is the 
problem of vocational guidance and job 
placement. The chapter entitled ‘Realistic 
Vocational Guidance and Placement’ gives 
helpful advice to counsellors of cerebral 
palsied individuals. 
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Perhaps the most interesting chapter for 
the members of ASHA is the one entitled 
‘Hearing and Speech Problems Among Cer- 
ebral Palsied Children,’ by Dr. Amster and 
Dr. DiCarlo of Syracuse University. This 
chapter covers 90 pages and lists 239 bib- 
liographical items in this area. It comments 
on a number of studies which have been re- 
ported in this field and it contains about 
ten pages of photographs illustrating some 
of these studies, the apparatus used, and the 
patients treated. 


Everyone who is concerned with cerebral 
palsied patients will find this book a valu- 
able aid and profitable adjunct to his work. 


Marsee Frep Evans 
Birmingham-Southern College 


Brower, D. and Ast, L. E. (ed.). Progress 
in Clinical Psychology: Volume Il. New 
York: Grune and Stratton, 1956. Pp. 356. 
$7.75. 

This book, edited by Brower and Abt, is 
the second volume in a series which started 
with the publication of Volume I in 1952. 
In that first volume the editors drew upon 
the service of some forty contributors, each 
considering some aspect of clinical psy- 
chology: a diagnostic or therapeutic pro- 
cedure, a stage in the developmental process 
with which the clinical psychologist deals, 
or an application of clinical psychology to 
a special area (e.g., education, business and 
industry, rehabilitation, delinquency). The 
editors believed that these contributions pre- 
sented, in toto, a coverage of the previous 
six years in clinical psychology and a rela- 
tively complete picture of the current status 
of and trends in the field. Their plan was 
to produce subsequent volumes every sec- 
ond or third year in an attempt to bring 
the materials up to date and to cover other 
topics of importance which were omitted 
from the first volume because of considera- 
tions of space. 


The introductory chapter indicates the 
need for sound theorizing in clinical psy- 
chology. Following this introduction, there 
are three chapters on assessment and ap- 
praisal processes (one each on Rorschach, 
Thematic Apperception Test, and Sentence 
Completion Tests), twelve chapters on psy- 
chotherapeutic and counseling processes, 
three chapters on special applications of 
clinical psychology, and three chapters 
touching on research methodology and 
problems. The heavy emphasis on psycho- 
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therapy and counseling seems to reflect the 
editors’ feeling that ‘herein lies the scope and 
the promise of clinical psychology’ (p. 78). 
This conviction is a growing one among 
professional clinical psychologists and rep- 
resents, to this reviewer, an unfortunate 
trend. Included among the chapters on 
counseling processes are two which may be 
of special interest to readers of the JSHD. 
The first, on the diagnosis and treatment 
of speech disorders, seems oriented toward 
the average clinical psychologist who is 
quite naive with regard to speech pathology 
and the functions of the speech therapist. 
Ihe other chapter presents a detailed sum- 
mary of recent literature concerning read- 
ing disability. The chapter is comprised of 
short reports of about 150 articles. Over- 
view, theory, and indications of general 
trends are conspicuously absent. Certain 
chapters present a concise summary of re- 
cent developments in the theory, application 
and research pertinent to client-centered 
therapy. Chapters on music therapy, biblio- 
therapy, and art in therapy give brief but 
reasonable representations of the concepts 
involved in these techniques. The various 
chapters do not uniformly reflect the title 
of the volume. Some indicate a direction 
the contributors would hope for; others 
present abbreviated theoretical formulations; 
still others review recent research in con- 
siderable detail. Wyatt and Veroff point 
out, in introducing their chapter dealing 
with the Thematic Apperception Test, that 
the function of summary articles, such as 
those which comprise this volume, may be 
variously interpreted. 

The book, in general, seems to be di- 
rected primarily to the practicing clinical 


psychologist who might complain that the 
pressures of service prevent him from co- 
ping with the theoretical and research liter- 
ature relevant to his work. For the individ- 
ual who works primarily with speech and 
hearing disorders, the book offers a picture 
of recent developments in a related profes- 
$10n. 

Ira S. CoHEen 
University of 


Buffalo 


OrpMaNn, Katuryn A. and Ratu, Mary P. 
What People Say. The Nitchie School Basic 
Course in Lipreading. Washington: The 
Volta Bureau, 1955. Pp. 117. $3.75. 


The third edition of What People Say 
was written for teachers of ‘lipreading, lay 
helpers, and the teenage and adult hard of 
hearing. Based on the Nitchie course, the 
book contains 30 lessons in lipreading. They 
cover the fundamental movements of Eng- 
lish speech and the more common conson- 
ant combinations, with emphasis on simi- 
larities and differences. Each lesson is sup- 
plemented by a story, a set of colloquial 
sentences on a common subject of conversa- 
tion, and a drill on homophenous words. 

The inclusion of a table of contents, in- 
troduction, and suggestions on how to use 
the book for home study adds considerably 
to the third edition. Also, a portion of the 
introduction is devoted to various aspects 
of lipreading. The authors’ simple and con- 
cise presentation should make this a valuable 
handbook for the lay helper as well as for 
the professional worker. 


EvizaBetH BrapLey 
Fort Worth Public Schools 
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Abstracts 


Anechoic Chamber 


Bercer, R. L. and Ackerman, E. The Penn 
State anechoic chamber. Noise Control, 
2(5), 1956, 16-21, 63. 


‘The design and construction of a low- 
cost anechoic chamber is discussed. Test 
results indicate that a small chamber built 
in accordance with the design provides a 
free field throughout most of the region 
not occupied by acoustical treatment. Ar- 
chitectural details are presented.’ 

(Authors precis) 


Annoyance Thresholds 


SpierH, W. Annoyance threshold judgments 
of bands of noise. J. acoust. Soc. Amer., 
28, 1956, 872-877. 





Abstracts is edited by William Tiffany, 
University of Washington, assisted by the 
following committee: Robert W. Albright, 
North Dakota Agricultural College; Asa J. 
Berlin, Pennsylvania State University; Vir- 
ginia B. Carroll, Minneapolis Veterans Hos- 
pital; Alfredo Dub, Hospital Maciel, Mon- 
tevideo, Uruguay; Emil Froeschels, New 
York City; Robert Goldstein, Central In- 
stitute; A. Bruce Graham, Henry Ford Hos- 
pital, Detroit; Morris Halle, M.1.T.; Clair 
N. Hanley, University of Washington, 
Dominic A. LaRusso, University of Wash- 
ington; John J. O'Neill, Ohio State Univer- 
sity; John M. Palmer, University of Wash- 
ington; Maryjane Rees, Sacramento State 
College; Frank B. Robinson, Miami Univer- 
sity; Vivian I. Roe, University of Indiana, 
Bernard B. Schlanger, Vineland (N. J.) 
Training School; James L. Shapley, State 
University of lowa; Joseph G. Sheehan, 
University of California, Adam J. Sortini, 
The Children’s Medical Center; Barbara S. 
Street, Minneapolis Veterans Hospital, 
Wayne L. Thurman, Eastern Illinois State 
College; John C. Webster, USN Electronics 
Lab., San Diego; Deso Weiss, New York 
City; Dean E. Williams, Indiana University; 
Phillip A. Yantis, University of Michigan, 
Abraham Zaliouk, Haifa, Israel. 
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‘Annoyance threshold judgments were ob- 
tained by exposing an individual to noise for 
three minutes and asking him to adjust the 
intensity to the level which, if any louder, 
would annoy him if it were present most of 
the time where he was working. In one ex- 
periment, 21 people made judgments about 
13 bands of noise which covered the fre- 
quency range of 50 to 13000 cps, and sub- 
sequently made sets of equal loudness 
matches. No differences were found between 
annoyance threshold curves and equal loud- 
ness curves. In a second experiment, each of 
162 people made one annoyance judgment. 
When these annoyance thresholds were 
transformed into equivalent loudness terms, 
the resultant annoyance threshold curve 
varied reliably with frequency only in that 
the threshold on the highest band (6600-9000 
cps) was reliably lower than those on 
lower frequency bands.’ Some substantial 
differences associated with variations among 
the observers’ experimental attitudes and 
their previous exposure to noise are dis- 
cussed. 


(P. A. Yantis) 


Anoxia 


Murray, W. A. Clinical significance of 
anoxia. Therapeutic Notes, 63, 1956, 306-309. 


A review of the effects and significance of 
anoxia is given, together with a discussion 
of little known etiological factors. 


(A . B. Graham) 


Articulation 


Evernart, R. W. Paternal ————— clas- 
sification and the maturation of articulation. 
Speech Monogr., 23, 1956, 75-77. 


In a sample of 106 children with dyslalia, 
no significant relationship was found be- 
tween articulatory defects and paternal oc- 
cupational classification. 

(D. E. Williams) 


June 1957 
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Audiometry 


Hoexsema, P. E. and Huizinc, H. C. A 
multiple audiometer for group testing and 
its use in school audiometry. Acta. Oto- 
laryng., 46, 1956, 227-230. 


Licutroot, C. Evaluation of threshold trac- 
ing audiometry as a method for studying 
effects of strong acoustic stimulation. USAF 
Sch. Aviat. Med. Proj. 21-1203-0001, Rep. 8, 
April, 1955. 


‘An audiometric procedure is described 
which involves the subject’s tracing of his 
threshold by oscillating an attenuator and 
thus causing a test tone to fluctuate con- 
tinually between audibility and inaudibility. 
This procedure was followed by a number 
of normal-hearing persons, both before and 
after three minutes of strong (105 db re 
0.0002 microbar) acoustic stimulation. Data 
were thus provided to facilitate evaluation 
of the procedure as possible means of meas- 
uring 2 which was assumed to be a 
correlate of susceptibility to stimulation 
deafness.’ ‘ 

(Author’s precis) 


Misko.iczy-Fopor, F. and Hajts, G. The 
difference limen for intensity at threshold: 
its clinical examination by standard au- 
diometer, its significance in the diagnosis 
and its behavior in different types of deaf- 
ness. Acta. med. Acad. Scient. hung (Buda- 
pest) 9, 1956, 245-272 


ales 


The authors report the results of in- 
tensity difference limen tests on more than 
400 cases. A technique was employed in 
which the DL was determined with an 
ordinary audiometer, with the attenuation 
adjusted manually. It is reported that val- 
uable information can be obtained in this 
way, and that receptor lesions may be re- 
liably diagnosed. ‘Both in the normal ear 
and in the presence of retrolabyrinthine 
deafness, the difference limen is broad (6 
to 15 db), while in receptor lesion it is re- 
duced to below 5 db.’ The DL test is dis- 
cussed as it contributes information in vari- 
ous kinds of otologic problems including 
mixed deafness and otosclerosis. 


(W. R. Tiffany) 


Sratron, P. and Wisnart, D. E. S. Pure- 
tone audiometry in young children; psy- 
chogalvanic-skin-resistance and peepshow. 
Ann. Otol., etc., St. Louis, 65, 1956, 511-534. 


The authors present descriptions of the 
clinical use of two techniques in auditory 
assessment, with appropriate modifications 
for the unique situation. Evaluations of the 
procedures and suggestions for using both 
PGSR and peep-show techniques are given. 

(J. M. Palmer) 


Auditory Adaptation 


Caruart, R. Clinical determination of ab- 
normal auditory adaptation. Arch. Oto- 
laryng., Chicago, 65, 1957, 32-39. 


The author discusses the need for dis- 
tinguishing end-organ (cochlear) lesions 
from neural lesions. He cites evidence from 
other studies indicating that auditory re- 
lapse (progressive deterioration in loudness 
of a prolonged tone) is abnormally rapid in 
Meniere’s disease and may be present as a 
diagnostic sign in other forms of end-organ 
involvement. The rationale and description 
of a ‘Threshold Tone Decay Test’ are pre- 
sented and clinical applications and case 
studies are discussed. The author states that 
the tone decay response varies markedly 
from one test frequency to the next, that 
recruitment and ‘relapse’ at threshold seem 
disassociated, and that extreme adaptation 
may be found in an ear with essentially 
normal threshold acuity. 


(J. M. Palmer) 


Auditory Cortex 


Rose, J. E., Erutxar, S. D. and Davies, P. 
W. Single unit activity in the auditory 
cortex of the cat. Bull. Johns Hopk. Hosp., 
99, 1956, 55-86. 


In a microelectrode study of single units 
in the first auditory area of the cortex, the 
cortical responses to click and tone stimuli 
were observed in 17 cats under light, gen- 
eral anesthesia. The following were among 
the findings observed: (1) the strongest 
clicks were usually found to be the most 
effective stimuli; (2) the latency of cortical 
discharge increased as the stimulus became 
weaker; (3) the tonal stimuli suppressed 
some of the activity of cortical units and 
excited some others; (4) those units which 
were sensitive to tones were usually sensitive 
only to restricted frequency bands; and (5) 
some of the units responded only at the 
onset of the tone, or to discharge for greatly 
varying periods of time during tonal pre- 
sentation. 


(J. J. O'Neill) 
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Auditory Discrimination 


Pottack, I. Indentification and discrimina- 
tion of components of elementary auditory 
displays. J. acoust. Soc. Amer., 28, 1956, 
906-909. 


‘The absolute identification and differen- 
tial discrimination of the sound level of 
tones were studied over a wide range of 
sound levels under comparable experimental 
conditions, and the results of the two ex- 
periments were compared in comparable 
units. Absolute identification improves and 
differential discrimination deteriorates as the 
range of the sound levels examined increases. 
The net effect of these complementary 
changes is that the information associated 
with differential discrimination is roughly 
of the same magnitude as that associated 
with absolute identification,’ 


(Author’s precis) 


Aural Harmonics 


Lawrence, M. and Yantis, P. A. Onset and 
growth of aural harmonics in the over- 
loaded ear. J. acoust. Soc. Amer., 28, 1956, 
852-858. 

‘The threshold of overload and _ the 
growth in intensity of the aural harmonics 
were determined by the exploring tone 
method for frequencies of 100, 350, 1000, 
2000, and 5000 cps. It was found that the 
level of a test tone at which it first over- 
loads the ear can be quite accurately de- 
termined and that the range of beats be- 
tween the second harmonic and the ex- 
ploring tone, as the latter is changed in in- 
tensity, is considerably narrower at the 
overload threshold level than at higher 
levels. As the test tone is raised in in- 
tensity, the loudness of the harmonic in- 
creases rapidly. Overloading occurs at ap- 
proximately the same sound pressure level 
for all frequencies, so that the range of 
linear response is around 8 db at 100 cps, 
30 db at 350 cps, and 50 db at 1000, 2000, 
and 5000 cps. All harmonics are detected 
when they reach a certain consistent level 
above threshold for that frequency. The 
exact level depends upon the subject. These 
results are considered as additional evidence 
that distortion in the ear takes place within 
the sensory cells as part of the electro- 
mechanical process and is not due to any 
nonlinearity of the mechanical response of 
the ear.’ 

(Authors precis) 


ABSTRACTS 30! 


Autonomic Integration 


Ferp, M. Influences des intégrations vis- 
cérales sur la phonation et le langage. (In- 
fluence of autonomic integration on phona- 
tion and language.) Rev. Laryng., Bord., 
supplement, May 1956, 381-394. 


A scheme is presented relating the anato- 
mical and physiological interconnections of 
the autonomic and voluntary nervous sys- 
tems to the emotional and symbolic aspects 
of phonation and language. 


(R. Goldstein) 


Beat Tones 


Meyer, M. F. Neurological theory of beat 
tones. J. acoust. Soc. Amer., 28, 1956, 877- 
881. 


Bibliography 


McCo.ttom, I. N. and Cuapanis, A. A hu- 
man engineering bibliography. San Diego 
State College Foundation, Tech. Report 15, 
November, 1956. 


This bibliography of 5666 items ‘pertain- 
ing to human engineering design’ contains 
568 items on auditory problems and speech 
communication and 194 items on acoustics 
as an environmental effect on human be- 
havior. Some items are also listed under 
physiological and psychological limits of 
human capacities. Articles from professional 
journals and government reports are in- 
cluded. 


(J. C. Webster) 


Brain Damage 


3ancs, J. L. Preschool language education 


for the brain-damaged child. Volta Review, 
59, 1957, 17-19. 


Rosvoitp, H. E., Mirsky, A. F., Sarason, L., 
Bransome, E. D. and Becx, L. H. A con- 
tinuous performance test of brain damage. 
]. consult. Psychol., 20, 1956, 343-350. 


A new performance test of brain damage 
which requires continuous attention to a 
task was administered to three groups of 
subjects, each including a brain-damaged 
and a normal sub-group. The brain-damaged 
groups were found to be significantly in- 
ferior to the normal (control) group on 
measures yielded by the Continuous Per- 
formance Test (CPT). These differences in- 
creased as the difficulty of the task in- 
creased. The authors feel that the CPT is 
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sufficiently reliable and yields sufficiently 
large differences between sub-groups to 
suggest that it may prove useful as a clinical 
instrument for the diagnosis of brain dam- 
age. 

(B. S. Street) 


Brain Tumors 


Opom, G. L., Davis, C. H. and Woopnatt, 
B. Brain tumors in children. Pediatrics, 18, 
1956, 856-870. 


Cerebral Palsy 


Bosrick, G. Speech therapy for cerebral 
palsied children. Speech Teacher, 5, 1956, 
313-319. 


The author describes techniques for 
speech therapy with the spastic, athetotic, 
and ataxic types of cerebral palsied children. 

(W. L. Thurman) 


Cetter, J. Helpless, not hopeless. Ment. 
Hyg., 60, 1956, 535-550. 


In an effort to explain the feelings and 
difficulties of a cerebral palsied person, the 
author tells of her own struggle with cere- 
bral palsy. She describes her childhood ex- 
periences, family life, friendships, schooling 
difficulties and social contacts. 


(W. L. Thurman) 


Day, F. G. and Guttey, J. L. The clinical 
effects of chlorpromazine in cerebral palsy. 
Canad. med. Ass. J.,. 75, 1956, 34-36. 

Twenty-two cerebral palsied (athetotic 
and spastic) patients, three to twenty-one 
years of age, were given ‘motor age tests’ 
before and after administration of chlor- 
promazine, over a period of four weeks. 
One-third of the cases showed some im- 
provement. 

(J. L. Shapley) 

Mautner, H. Drug therapy in cerebral 
palsy. Arch. Pediat., 73, 1956, 351-381. 


The author notes that in cerebral palsy 
it is not possible for drugs to restore dam- 
aged tissue, but only to combat some of 
the sequelae. Three conditions often con- 
nected with cerebral palsy (epileptic seiz- 
ures, motor disturbances and mental de- 
ficiency) are discussed and the relative ef- 
fectiveness of drug therapy in their treat- 
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ment is indicated. The author reports that 
a reliable drug of long action for the treat- 
ment of spasticity has not been found. 


(A. B. Graham) 


Minear, W. L. A classification of cerebral 
palsy. Pediatrics, 18, 1956, 841-852. 


A complete classification system for cere- 
bral palsy is presented. This system is based 
on the majority opinion obtained from ques- 
tionnaires sent during 1953 to the members 
of the American Academy for Cerebral 
Palsy. 

(B. B. Schlanger) 


Pertstein, M. A. and Hoop, P. N. Infantile 
spastic hemiplegia: Intelligence and age of 
walking and talking. Amer. J. ment. Def., 
61, 1957, 534-543. 


Intelligence, motor development, and oral 
language development were studied in 334 
cases of infantile spastic hemiplegia. The 
authors suggest that delay in motor and 
language development may relate more 
positively to factors such as intelligence and 
emotional problems than to the physical 
handicap. 

(B. B. Schlanger) 


Classroom Teacher 


Anperson, V. A. The speech handicapped 
child in the classroom. Education, 77, 1956, 
103-107. 


KopMan, F. Identification of hearing loss by 
the classroom teacher. Laryngoscope, 66, 
1956, 1346-1349. 


Cleft Palate 


Dineman, R. O. The role of the surgeon 
in cleft lip and cleft palate habilitation. 
W est. Speech, 21, 1957, 14-23. 


In a discussion of the importance of the 
surgical habilitation of the cleft palate pa- 
tient, the author reviews the surgical pro- 
cedures practiced at the University of 
Michigan. These procedures include the Le 
Mesurier quadrilateral flap operation for 
unilateral cleft lip, the Davis operation for 
bilateral cleft lip and the varices types of 
procedures used for cleft palate repair. 
Secondary operations for cosmetic reasons 
are discussed. 


(M. Rees) 


hat 
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Huser, M. W. A clinical approach to cleft 
speech therapy. West. Speech, 21, 1957, 
30-38. 


The author suggests that the cleft palate 
speech problem be approached as a special 
type of articulation problem. Correction of 
atypical tendencies in tongue action and a 
systematic approach to sound production is 
given as the procedure of choice. Linguistic 
stimulation, socializing situations, play ther- 
apy, and psychotherapy are considered as 
supplementary techniques. The author 
urges that speech training begin as early 
as two-and-a-half years, regardless of degree 
of palatal closure. 

(M. Rees) 


Lutywuite, H. The team approach to cleft 
palate rehabilitation. West. Speech, 21, 1957, 
6-14. 


Problems interfering with successful func- 
tioning of cleft palate rehabilitation teams 
are discussed in detail. Some solutions for 
these problems are suggested. 

(M. Rees) 


McWiuams, B. J. The role of the psy- 
chologist on the cleft palate team. West. 
Speech, 21, 1957, 39-45. 


Mutter, M. H. Hearing losses in cleft palate 
cases. Laryngoscope, 66, 1956, 1492-1496. 


Puair, G. M. The public school therapist on 
the cleft palate team. West. Speech, 21, 
1957, 46-47. 


This article deals with: (1) the role of 
the therapist in gathering information from 
parents and related agencies; (2) some de- 
tails of speech evaluation and therapy pro- 
cedures; (3) the cleft palate child’s relation- 
ships with his peers; and (4) the contribu- 
tions that other school personnel can make 
to the child’s development. 

(M. Rees) 


Ricketts, R. M. The importance of the 
dentist's approach to the cleft palate child. 
West. Speech, 21, 1957, 23-30. 

The extent of the dentist’s contribution 
in cleft palate habilitation is discussed. Spe- 
cific problems are discussed as they relate 
to such areas of special interest as ortho- 
dontia, prosthodontia, and oral hygiene. 


(M. Rees) 


ABSTRACTS 303 


Cochlear Function 


Tonnvorr, J. The analogy between fluid 
motion within the cochlea and formation of 
surf on sloping beaches and its significance 
for the mechanism of cochlear function. 
Ann. Otol., etc., St. Louis, 65, 1956, 488-506. 


Communication 


Wess, W. B. Elements in individual-to-in- 
dividual communication. USN Sch. Aviat. 
Med., Proj. NM 001 108 107, Rep. 4, May, 
1956. 


Congenital Ossicular Fixation 


House, H. P. Diagnostic aspects of con- 
genital ossicular fixation. Trans. Amer. 
Acad. Ophthal. Otolaryng., 60, 1956, 787- 
790. 


Three cases resembling clinical otosclero- 
sis are used to illustrate minor congenital 
abnormalities involving the ossicular chain. 
The main differentiating factors include a 
marked conductive loss in early childhood 
and lack of progression of the hearing im- 


pairment. (A. B. Graham) 


Decorticate Performance 


Travis, A. M. and Wootsey, C. N. Motor 
performance of monkeys after bilateral 
partial and total cerebral decortications. 
Amer. J. phys. Med., 35, 1956, 273-310. 


This is a detailed report of the effects on 
the motor behavior of various degrees of 
cortical ablations on six monkeys. In con- 
trast to reports of previous experiments by 
others, these authors claim that they have 
been able to establish that adult animals can 
right and walk after bilateral removal of 
3rodmann’s areas 4 and 6, or after total 
removal of both frontal lobes (except for 
one precentral face area and the adjacent 
frontal operculum). “The experiments dem- 
onstrate that the subcortical centers of the 
primate brain have greater functional ca- 
pacity in the absence of the cortex than 
has hitherto been granted them. The results 
may lend physiological support and en- 
couragement to those concerned with the 
case of brain-injured children and adults.’ 


(J. L. Shapley) 


Diagnosis of Organic Pathology 


Reznixorr, M. and Tomsten, D. The use 
of human figure drawings in the diagnosis 
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of organic pathology. J. consult. Psychol., 
20, 1956, 467-470. 


This study attempted to evaluate a num- 
ber of drawing indicators cited in the liter- 
ature as characteristic of patients with 
organic pathology. The human figure draw- 
ings of 25 neurotic, 25 schizophrenic, and 
25 organic patients were analyzed accord- 
ing to 15 indicators found in the literature 
or suggested by the authors. When the 
number of indicators present was scored 
for the patient’s individual drawings it was 
found that the organics had significantly 
higher scores, but that the groups over- 
lapped to a considerable degree, limiting 
the usefulness of this approach alone for 
differential diagnosis. 

(B. S. Street) 


Duration Analysis 


Sr. Once, K. R. A quantitative phonetico- 
syllabic method of duration analysis of the 
stream of speech. Speech Monogr., 23, 1956, 
247-254. 


A method of establishing duration values 
for all consonants in released and arrested 
positions within the syllable is presented. A 
product moment correlation of .70 is ob- 
tained between actual durations and dura- 
tions determined synthetically by the 
method. 


(D. E. Williams) 


Ear Pathology 


Carco, P. On the pathogenic interpretation 
of the so-called cochlear block. Trans. 
Beltone Institute for Hearing Research, 
No. 4, 1956, from Sull’interpretazione pato- 
genetica del cosidetto blocco cocleare, Oto- 
rino-laryng. ital., 20, 1952, 520-529. 


The term ‘cochlear block,’ as used by the 
author, refers to a condition in which there 
is a sudden loss of hearing sometimes ac- 
companied by tinnitus and facial nerve 
paralysis. Labyrinthine symptoms are rarely 
present, thus leading to a differentiation be- 
tween the condition described and the typi- 
cal symptoms of Méniére’s disease. The 
author feels that the symptoms described 
are caused by a ‘common allergic reaction’ 
brought on by either an antigen-antibody 
contact or a specific reaction to cold tem- 
peratures. 


(P. A. 


Yantis) 


Cawrtuorne, T. Méniére’s disease. J. Laryng., 
Otol., 70, 1956, 695-700. 


Dix, M. R. Conservative surgery in the man- 
agement of Méniére’s disease. J. Laryng., 
Otol., 70, 1956, 686-694. 


Dysart, B. R. Otitis media and complica- 
tions. Arch. Otolaryng., Chicago, 64, 1956, 
413-424, 


Fow er, E. P. and Appetit, W. Psychological 
and constitutional factors in otosclerosis and 
Méniére’s disease. Acta. Otolaryng., 46, 1956, 
194-206. 


According to the authors, patients with 
otosclerosis and Méniére’s disease appear 
to differ clinically in terms of temperament 
and physical characteristics. On the basis 
of such observations, over 200 patients evi- 
dencing either type of clinical difficulty 
were classified in terms of body type. They 
were also tested with various projective 
type tests. The results of such evaluations 
were said to indicate that patients with 
Meéniére’s disease were more mesomorphic 
and of a more perfectionistic nature than 
the otosclerotic cases. 


(J. J. O'Neill) 


Hariperc, O. E. Sudden deafness of ob- 
scure origin. Laryngoscope, 66, 1956, 1237- 
1267. 


Harrison, M. S. Conservative surgery in 
the management of Méniére’s disease. J. 
Laryng., Otol., 70, 1956, 680-685. 


Lewis, R. S. Conservative surgery in the 
management of Méniére’s disease. J. Laryng., 
Otol., 70, 1956, 673-679. 


Perry, E. A practical approach to external 
otitis. J. amer. med. Ass., 163, 1957, 161-164. 


Racuuts, B. Labyrinthine and intracranial 
lesions. Arch. Otolaryng., Chicago, 65, 1956, 
390-401. 


Rosensitoom, P. and Linpsay, J. R. The 
present status of otitis media. Ann. Otol., 
etc., St. Louis, 65, 1956, 849-853. 


Electronic Phoneme Classification 


Wiren, J. and Srusss, H. L. Electronic 
binary selection system for phoneme classi- 
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fication. J. acoust. Soc. Amer., 28, 1956, 
1082-1091. 


A successive-binary-selection system for 
automatic classification of spoken English 
into twelve groups of phonemes is described. 


(P. A. Yantis) 


External Ear 


Raum, W. E. Jr., Srrorner, W. F. and 
Crump, J. F. The effects of pressure in the 
external auditory meatus. Ann. Otol., etc., 
St. Louis, 65, 1956, 656-664. 


Hearing Aids 
Ewertson, H. W. Hearing aid evaluation. 


Arch. Otolaryng., Chicago, 64, 1956, 520- 


25 


wn 


Hearing and Streptomycin 


Wircuett, I. S. The prolonged administra- 
tion of streptomycin hydrosulfate. The ef- 
fect upon hearing. Arch. Otolaryng., Chi- 
cago, 64, 1956, 514-519. 


Hearing Data Card 


Groric, A. and Quiccte, R. A hearing con- 
servation data card. Noise Control, 2(6), 
1956, 34-42. 

A detailed description is given of a re- 
vised data card developed for the recording 
of audiometric, medical and noise-exposure 
information on workers in industry. 


(P. A. Yantis) 


Hearing Loss 


Benver, R. E. The case of the child with 


a mild hearing impairment. Elem. Sch. J., 


57, 1957, 224-225. 


The author presents the case of the child 
with a mild hearing impairment, pointing 
out that although such a child does not 
need a highly specialized environment, pa- 
tient treatment and tolerance are required. 


(B. B. Schlanger) 


Intelligibility 

Moser, H. M., Drener, J. J. and Apter, S. 
Number telling of repeated digits, exact 
hundreds and thousands. Ohio State Univ. 
Res. Fndn., Tech. Report 32, June, 1956. 


Moser, H. M., Drener, J. J.. Over, H. and 
O’Neut, J. Effects of sequence upon the 
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reception of related and non-related mes- 
sage elements. Ohio State Univ. Res. Fndn., 
Tech. Report 35 (AFCRC TN 56-55), 
August, 1956. 


The effects of the order of presentation 
on judged loudness or on intelligibility were 
studied for different types of paired word 
forms. It was found that: (1) the same 
word played forward and backward has 
the same physical sound level, but the 
second of a pair of such sounds is judged 
to be louder; (2) spondee words are re- 
constructed better from hearing only the 
first half, as compared to the second half; 
(3) couplets are more intelligible if in 
standard order, i.e., ‘stop street’ is more in- 
telligible than ‘street stop’; and (4) two re- 
lated words, such as ‘red’ and ‘dragon,’ are 
slightly more intelligible if they are in ad- 
jective-noun order. (J. C. Webster) 


Mu oer, R. L. A group test of intelligibility 
for international students. Speech Monogr., 
23, 1956, 61-65. 


Neety, K. K. Effects of visual factors on 
the intelligibility of speech. ]. acoust. Soc. 
Amer., 28, 1956, 1275-1277. 


‘Research has indicated the important role 
that vision plays in face-to-face voice com- 
munication. This study was an attempt to 
quantify further the visual contribution to 
speech intelligibility in a high-intensity noise 
environment, in terms of the angle and 
distance from the listener to the speaker. 
Results indicated that: (1) visual cues re- 
sulted in a significant increase in listener- 
intelligibility scores; (2) the angle at which 
the listeners observed the speaker influenced 
their listener-intelligibility scores, and (3) 
the distance of the listener from the speaker 
did not have a significant effect on listener- 
intelligibility scores within three to nine- 


foot limits.’ (Author's precis) 


Pickett, J. M. Effects of vocal force on the 
intelligibility of speech sounds. J. acoust. 
Soc. Amer., 28, 1956, 902-905. 


Intelligibility Test Method 


Ecan, J. P. and Crarke, F. R. Source and 
receiver behavior in the use of a criterion. 
]. acout. Soc. Amer., 28, 1956, 1267-1269. 


‘A listener in an articulation test is con- 
fident of some of his responses and dubious 
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about others. On the basis of this fact, it 
is reasonable to require that a receiver de- 
cide whether or not his response is correct. 
If he adopts various criteria from test to 
test, a receiver operating characteristic may 
be obtained which will be one way of de- 
scribing quantitatively this type of behavior. 
The curve showing the confirming and re- 
jecting behavior of the receiver is compared 
to that of the source using the same test 
materials and the same _ speech-to-noise 


ratio. (Authors’ precis) 


Interaural Time Differences 


Kiumpp, R. G. and Eapy, H. R. Some 
measurements of interaural time difference 
thresholds. J. acoust. Soc. Amer., 28, 1956, 
859-864. 


‘Thresholds for the detection of interaural 
time difference were determined by ten 
listeners (1) for band-limited random noise 
(150-1700 cps), (2) for a 1000-cps tone, and 
(3) for a 1-millisecond click. The average 
interaural time differences corresponding to 
75% correct detection in the symmetrical 
two-alternative tests were: (1) 9 micro- 
seconds, (2) 11 microseconds, and (3) 28 
microseconds. Ranges of individual thresh- 
olds and group psychometric functions are 


presented. (Authors’ precis) 


Scuusert, E. D. Some preliminary experi- 
ments on binaural time delay and intelligi- 
bility. J. acoust. Soc. Amer., 28, 1956, 895- 
901. 


‘Comparisons are made of the intelligibil- 
ity of continuous speech in noise under 
three listening conditions: speech arriving 
simultaneously and in phase at the two ears, 
speech arriving at one ear later than the 
other; and speech arriving simultaneously, 
but in opposite phase in one ear. Time in- 
tervals between ears ranged from 200 u 
sec to 7 msec. Delaying speech to one ear 
under these conditions does increase intel- 
ligibility but is little, if any, better than the 
simple expedient of wiring the phones so 
that the wave form at one ear is inverted 
with respect to the other. With the mate- 
rials and method used, the maximum in- 
crease occurs with a delay between ears 
somewhere between 0.5 and 1 msec, though 
there is some indication that delays 1 msec 
and longer may be slightly better under the 
most difficult listening conditions tried.’ 


(Author’s precis) 


Zwistock!, J. and FerpmMan, R. S. Just 
noticeable differences in dichotic phase. J. 
acoust. Soc. Amier., 28, 1956, 860-864. 


‘The just noticeable difference in dichotic 
phase, as a function of sensation level and 
of frequency, has been determined on a 
number of listeners with normal hearing. 
The test tones were transmitted by ear- 
phones, and the phase difference between 
the ears was varied by means of an elec- 
tronic phase shifter. The psychophysical 
method used combined paired comparisons 
and forced choice. The first tone pulse of 
each pair presented was kept at a constant 
phase difference at which the subject local- 
ized the sound source as equidistant from his 
ears. The dichotic phase difference of the 
second pulse was varied irregularly (‘ran- 
domly’). The results show that the sensi- 
tivity to dichotic phase difference is highest 
(2° of phase) at medium sensation levels, 
and that the jnd increases with positive ac- 
celeration as the sound frequency increases. 
Around 1300 cps the jnd becomes so great 
that it cannot be measured. The dichotic 
time difference calculated from the meas- 
ured jnd in phase has a minimum near 800 


cps.’ (Authors’ precis) 


Laryngeal Paralysis 


Grece, R. L. Experimental laryngeal paraly- 
sis. Ann. Otol., etc., St. Louis, 65, 1956, 639- 
642. 


Laryngeal Pathology 


Munnicerope, B. Geschwulstférmige Kehl- 
kopf-Pachydermien. (Tumorlike pachyder- 
mias of the larynx). HNO Berlin, 6 (2), 
1956, 50-52. 


The author points out that it is sometimes 
hard to differentiate pachydermias of the 
larynx from cancer, and that ‘up to date, 
nobody has succeeded in finding a relation- 
ship between pachydermias and cancer ex- 
cept the so-called “white” tumors.’ 


(E. Froeschels) 


Munnicerope, B. Typisch lokalisierte Kehl- 
kopfpachydermien am hinteren Ende der 
Taschenbander in Form ‘heller Flecke.’ 
(Typically localized pachydermia of the 
larynx on the posterior end of the cords 
appearing as ‘bright spots.’ HNO Berlin, 
6 (2), 1956, 48-50. 


Among 100 cadavers, the writer found 
seven with pachydermias of the false vocal 


cords. Pachydermia is said to be located, 
as a rule, on the vocal process or on the 
interarytenoid fold. 

(E. Froeschels) 


Montreun, F. Cancer of the larynx. Amn. 
Otol., etc., St. Louis, 65, 1956, 772-782. 


Wo corr, C. C. Contact ulcer of the larynx. 
Ann. Otol., etc., St. Louis, 65, 1956, 816-819. 


Larynx 


Humgpenrt, R. and Lacet, P. Premicres real- 
isations d’électromyographiques des cords 
vocales chez homme. Deuxiéme Partie: 
Partie électro-myographiques et discussion. 
(The first electromyographic recordings 
from the human vocal cords. Second part: 
electromyography and discussion.) 


Electromyograms were made from vocal 
cords of two persons whose cords were ex- 
posed during laryngeal surgery. The rhyth- 
mic contractions of the motor units of the 
vocal muscles were of the same frequency 
as the sound emitted during phonation. The 
origin of the rhythm was attributed to the 
central nervous system because micro- 
phonics apparently did not contribute to the 
electrical recording. The authors describe 
their electromyographic techniques in de 
tail. 

(R. Goldstein) 


Kropoticn, J. L’insertion exacte du muscle 
‘thyreoarytaenoideus descendens.’ (Exact in- 
sertion of the thyro-arytenoid muscle.) 
Rev. Laryng., Bord., supplement, May 1956, 
414-419. 


The descending thyro-arytenoid muscle is 
described in detail from the examination of 
58 human larynges. The muscle is inserted 
on the lateral aspect of the arytenoid cartil- 
age above the muscular process. 


(R. Goldstein) 


Loudness 


Stevens, S. S. Calculation of the loudness of 
complex noise. J. acoust. Soc. Amer., 28, 
1956, 807-832. 


Charts and formulas are presented for the 
calculation of the loudness of noises hav- 
ing approximately continuous spectra. The 
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loudnesses of the octave bands can be de- 
termined from measurements of their sound 
pressure levels by means of a chart based 
upon a new determination of the equal 
loudness contours for bands of noise. Other 
charts and formulas are presented for half- 
and third-octave band widths. Measurements 
were also made of the dependence of loud- 
ness on such factors as separation between 
noncontiguous bands, width of very narrow 
bands, and rate and level of square wave 
modulation. 

(P. A. Yantis) 
Carteretre, E. C. Loudness adaptation for 
bands of noise. J. acoust. Soc. Amer., 28, 

1956, 865-871. 

Two experiments are constructed in which 
loudness adaptation for bands of noise is 
measured by a median-plane localization of 
a dichotically-presented acoustic stimulus. 
In the first experiment, using 36 subjects, 
loudness adaptation for a thermal noise 
with a band width of 100 to 5000 cps is 
studied. Five sound-pressure levels are em- 
ployed (40, 70, 90, 100 and 105 db). In 
the second experiment, using 12 subjects, 
the loudness adaptation for a tone of 1500 
cps is compared with that for bands of 
noise whose centers are at 1500 cps and 
whose sound pressure levels are equal to 
those of the pure tone alone (50, 70 and 
90 db). The first part of the study shows 
that the mean maximum loudness adaptation 
for each of the five SPLs used is 2.3, 9.9, 
11.4, 144 and 16.3 db, respectively. The 
second experiment shows that loudness 
adaptation for 1500 cps is about 8.5 db 
greater than the maximum adaptation for 
any noise band at any SPL. 

(P. A. Yantis) 


Mental Health 


Murpeny, L. B. Effect of child-rearing pat- 
terns on mental health. Children, 3, 1956, 
213-218. 


Mental Retardation 


Knicut, D., Lupwie, A. J., Srrazzuiia, M. 
and Pope, L. The role of varied therapies in 
the rehabilitation of the retarded child. 
Amer. J. ment. Def., 61, 1957, 508-515. 


The treatment of the retarded child in a 
community setting is illustrated by a case 
review of a retarded boy. Training and 
education involved the services of various 
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rehabilitative personnel, including a speech 
therapist. —— and techniques in 
the integrate rehabilitative program are 


discussed. (B. B. Schlanger) 


Scuiancer, B. B. Oral language classifica- 
tion of The Training School residents. 
Train. Sch. Bull., 53, 1957, 243-247. 


Scuiancer, B. B. and Gorrstesen, R. H. 
Clinical speech program at The Training 
School at Vineland. Amer. J. ment. Def., 
61, 1957, 516-521. 


The function of speech and hearing per- 
sonnel in the area of mental retardation is 
discussed. Specific diagnostic and therapeu- 
tic procedures with institutionalized re- 
tarded subjects are described. 


(B. B. Schlanger) 


Noise 


Hawtey, M. E. Speech communications in 
noise: some equipment problems. J. acoust. 
Soc. Amer., 28, 1956, 1256-1260. 


Jenison, H. J. Differential effects of noise 
and fatigue on a complex counting task. 
WADC, Tech. Report 55-352, October, 
1956. 


The performance under the combined 
stress of noise and fatigue was compared 
with that of fatigue alone on a complex 
mental counting task. Results indicate that 
noise interferes with the learning of the 
task, causes some decrement in = Bclbacen 
causes greater temporary hearing losses in 
some subjects than in others, and causes 
less performance decrement for those with 
greatest induced hearing loss. 


(J. C. Webster) 


Noise in Industry 


House, H. P., Davis, H., Gtoric, A., 
Hoorte, G. D. and Fox, M. S. A report 
from the subcommittee on noise in industry. 
Trans. Amer. Acad. Ophthal. Otolaryng., 
60, 1956, 821-831. 


This report includes information on re- 
search activities, principles for evaluating 
hearing loss, legislative trends, and the role 
of the otologist in the industrial noise prob- 


lem. (A. B. Graham) 
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Noste, R. Effect of noise environment of 
an engine test laboratory on auditory acuity. 
J]. aviat. Med., 27, 1956, 452-455. 


Normal Hearing Reference Zero 


Groric, A., Quiccte, R., Wueerer, D. E. 
and Grines, W. Determination of the nor- 
mal hearing reference zero. J. acoust. Soc. 
Amer., 28, 1956, 1110-1113. 


Normal threshold data from various mass- 
testing surveys are compared with results 
obtained under laboratory conditions. The 
authors feel that the discrepancies noted be- 
tween the results obtained under these two 
conditions may be explained by the dif- 
ferent experimental techniques involved in 
each. 


(P. A. Yantis) 


Objective Audiometry 


Arsrite, J. P., Butter, R. A. and Gatto- 
way, F. T. The cohleopalpebral reflex in 
normal hearing and hard of hearing per- 
sons. Arch. Otolaryng., Chicago, 64, 1956, 
402-408. 


Kosrak, H. G. Objective audiometry. Arch. 
Otolaryng., Chicago, 65, 1957, 26-31. 

The author describes a technique for 
evaluating the contraction of the two in- 
tratympanic muscles as objective indicators 
of cochlear function. 


(J. M. Palmer) 


Parental Guidance 


Lowe tt, E. L. and Rusurorp, G. Educational 
uidance for parents of young deaf children. 
| romecncrerh 3 66, 1956, 1488-1491. 


Parkinsonism 


Bercer, H. Parkinsonism: treatment with 
curare. Ann. int. Med., 45, 1956, 946-950. 


Pharynx 


LeJeune, F. E. and Stevenson, E. W. Re- 
view of the available literature of the 
harynx nad pharyngeal surgery for 1955. 
aryngoscope, 66, 1956, 1383-1410. 
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Phoneme Transitions 


Moser, H. M., Drener, J. J. and Harsoxp, 
G. J. Recognition of three magnitudes of 
interphonemic transitional influence. Ohio 
State Res. Fndn., Tech. Note 33, Decem- 
ber, 1955. 


Phonetic Typewriter 


Otson, H. F. and Berar, H. Phonetic type- 
writer. J. acoust. Soc. Amer., 28, 1956, 1072- 
1081. 


The important factors involved in the 
development of a phonetic typewriter are 
discussed, and the physical properties and 
operation of such an instrument are de- 
scribed. (P. A. Yantis) 


Physical Rehabilitation 


Warkins, A. L. Physical medicine and re- 
habilitation. N. Engl. J. Med., 255, 1956, 
1233-1239. 


A review of the new developments in 
the area of physical medicine and rehabilita- 
tion is given, including more effective 
methods of neuromuscular reeducation. The 
necessity for full team approach, especially 
in clinical practice, is emphasized. 

(A. B. Graham) 


Pitch Discrimination 


Dupok Van Heet, W. H. Pitch discrimina- 
tion in the minnow (phoxinus laevis) at 
different temperature levels. Experientia, 12, 
1956, 75-76. 

In an attempt to test the applicability 
of both the place and the telephone theory 
(as modified by Wever’s volley theory) in 
explaining pitch discrimination peculiar to 
the minnow, the author designed an experi- 
ment which enabled him to observe the re- 
action of trained fish to pitch at varied 
temperature levels. The feeding reaction 
of the fish was conditioned to a series of 
rhythmic tone signals which were periodi- 
cally interrupted by a tone of another fre- 
quency (although of the same rhythm). 
Controlled observations were made of re- 
actions to tones varying from 400 cps to 
1600 cps at temperature levels of 16 degrees 
Centigrade and 25 degrees Centigrade. Re- 
sults indicate that pitch discrimination in 
fish might well be explained by the volley 


theory. (D. A. LaRusso) 
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Pneumoencephalography 


Cuarasu, L. I. and Dunnine, H. S. An ap- 
praisal of pneumoencephalography in men- 
tal retardation and epilepsy. Pediatrics, 18, 
1956, 716-720. 


Reading Disability 


Raskin, J. Reading disability in children. 
S. afr. med. J., 30, 1956, 678-681. 


Sound Localization 


Nerr, W. D., Fisuer, J. F., DiamMonp, I. T. 
and Yera, M. Role of auditory cortex in 
discrimination requiring localization of 
sound in space. J. Neurophysiol., 19, 1956, 
500-512. 


Speech Bandwidth Compression 


Fianacan, J. L. and House, A. S. Develop- 
ment and testing of a formant-coding — 
compression system. J. acoust. Soc. Amer., 
28, 1956, 1099-1106. 


‘The development of a speech-bandwidth 
compression system employing formant-cod- 
ing principles is described. The compression 
system codes the input speech in terms of 
seven electrical signals, representing the 
frequencies of the first three formants, the 
amplitudes of voicing and of friction, the 
fundamental vocal frequency, and the fre- 
quency of the spectral maximum of the 
fricative excitation. These signals occupy 
a total bandwidth of the order of 60 cps 
and require signal-to-noise ratios of ap- 
proximately 30 db for their transmission. 
An evaluation of the intelligibility of speech 
transmitted by the compression system is 
described. Natural monosyllabic utterances 
are transmitted through the system and pre- 
sented to listeners for identification. Vowel 
and consonant articulation scores are com- 
puted and sound confusion matrices are 
constructed and discussed. The results in- 
dicate that correct identification occurred 
for approximately 80% of the vowels and 
25% of the consonants.’ 

(Authors precis) 


Howarp, C. R. Speech analysis-synthesis 
scheme using continuous parameters. J. 
acoust. Sec. Amer., 28, 1956, 1091-1098. 


‘A device for processing speech for trans- 
mission over a narrow-band communication 
channel is described. This device analyzes 
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the speech wave form and extracts certain 
parameters continuously as a function of 
time. These parameters have been used to 
control a speech synthesizer utilizing local 
excitation functions to simulate vocal and 
turbulent sources. Equipment to carry out 
the analysis-synthesis procedure as it exists 
in its present state is discussed as well as 
consideration for its inclusion in a complete 
bandwidth-compression system.’ 


(Author’s precis) 


Speech Development 


Sampson, O. C. A study of speech develop- 
ment in children of 18-30 months. Brit. J. 
educ. Psychol., 26, 1956, 194-201. 


Speech Education 


Butter, K. Even the stalwart stumble. Edu- 
cation, 77, 1956, 108-111. 


Rosinson, K. F, What do we mean—speech 
education? Education, 77, 1956, 69-73. 


Speech Fright 


Lerea, L. A preliminary study of the verbal 
behavior of speech fright. Speech Monogr., 
23, 1956, 229-233. 

Speech fright is investigated by comparing 
two speeches of each of fourteen college 
freshmen who reported extreme ‘nervous- 
ness’ during their first speaking performance 
(at the beginning of the semester) and 
practically no ‘nervousness’ in their final 
speech (at the end of the semester). The 
verbal content of these speeches is analyzed 
in six different ways: (1) verb-adjective 
ratio; (2) number of words; (3) type-token 
ratio; (4) self-reference words; (5) non- 
fluencies (hesitations, prolongations, repeti- 
tions); and (6) errors (abruptly discon- 
tinuing a part of a phrase or sentence, fol- 
lowed by either a modification of the in- 
terrupted idea or introducing a different 
thought). Verbal output and type-token 
ratio are reported to be significantly greater 
in speech fright. Nonfluencies and speak- 
ing errors are found to be significantly more 
frequent in severe nervousness. The dif- 
ferences between verb-adjective ratios and 
self-reference words in the two perform- 
ances are reported as not being significant. 


(D. E. Williams) 


Speech Perception 


Brown, R. W. and Hiutpum, D. C. Ex- 
pectancy and the perception of syllables. 
Language, 32, 1956, 411-419. 


Cuerry, E. C. and Sayers, B. McA. Human 
‘cross-correlator’-—a technique for measuring 
certain paarmeters of speech perception. 
J. acoust. Soc. Amer., 28, 1956, 889-895. 


In order to explore certain of the physical 
parameters of speech which operate in aural 
perception, the authors present a technique 
which they feel is analogous to the math- 
ematical ‘correlation function. Pure and 
distorted versions of the same auditory sig- 
nal are presented to the subject, and the 
degree to which the ‘aural mental images’ 
integrate into a recognizable pattern is de- 
termined by forcing the listener to respond 
with a two-valued response, such as ‘yes’ 


or ‘no. Some of the uses to which this 
method may be applied are listed. 
(P. A. Yantis) 


Speech Research 


Wesster, J. C. Proceedings at Navy Elec- 
tronics Laboratory Speech Communication 
Research Symposium, USNEL Rep. 756, 


December, 1956. 


Speech Spectrum 


Tarnoczy, T. H. Determination of the 
speech spectrum through measurements of 
superposed samples. J. acoust. Soc. Amer., 
28, 1956, 1270-1275. 


‘By recording on one magnetic tape the 
simultaneous utterances of several speakers 
saying unrelated things, we have obtained 
a noise which is essentially time-invariant, 
has a continuous spectrum, and displays the 
average spectral properties of speech much 
more readily than methods employed here- 
tofore. Spectral analysis of this speech noise 
has been performed . . . The experiments 
suggest that different languages may be 
characterized by differences in the long- 
time average spectra. Spectra obtained by 
the present method were used to compute 
the average loudness level of a single 
speaker. The method is adaptable to meas- 
urement of the spectrum of a speech sound 
or of an individual mode of pronunciation.’ 


(W. R. Tiffany) 
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Speech Therapy 


Henner, R., Pottock, F. J., Campane wt, P. 
T., Juptescu, M. W. and Wueeter, D. P. 
The team approach to speech and hearing 
disorders. a. Otol., etc., St. Louis, 65, 
1956, 859-860. 


Tyomstanp, L. Santa’s speech toys. Speech 
Teacher, 5, 1956, 309-312. 

This is a short, one-act Christmas play 
for presentation by children with speech 
disorders. It is intended to give the children 
an Opportunity to participate in a program 
and to demonstrate some clinical procedures. 

(W. L. Thurman 


Speech Writing 


Cuao, Y. R. Linguistic prerequisites for a 
speech writer. J. acoust. Soc. Amer., 28, 
1956, 1107-1109. 


A general discussion is presented of some 
of the phonetic and graphic aspects involved 
in the development of automatic speech- 
writing instrumentation. (P. A. Yantis) 


Stapes Mobilization 


KINNEY, cm Statistical analysis of the 
stapes mobilization procedure. Laryngo- 
scope, 66, 1956, 1339-1345. 


The author reports the results of a ques- 
tionnaire on stapes mobilization procedure 
sent to 14 surgeons. The number of cases 
seen was 1117, with 53 percent immediate 
postoperative successes and long-range suc- 
cesses of 40 percent. The respondees agreed 
that further refinements of the procedure 
were necessary and that surgical audiometry 
is an essential part of the procedure. 


(J. M. Palmer) 


Myerson, M. C. Mobilization of the stapes 
without incision. Arch. Otolaryng., Chicago, 
64, 1956, 373-376. 

In this preliminary report, the author ex- 
plains his stapedolysis technique of apply- 
ing a vibrator to the short process of the 
malleus without incising the tympanic mem- 
brane. (J. M. Palmer) 


Stuttering 


Goopstein, L. D. and Dantstrom, W. G. 


MMPI differences between parents of stut- 
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tering and nonstuttering children. J. consult. 


Psychol., 20, 1956, 365-370. 

The Minnesota Multiphasic Personality In- 
ventory (MMPI) was administered to 447 
parents in order to compare the relative 
psychological adjustment and personality 
characteristics of parents of stuttering and 
of nonstuttering children. The performances 
of the two groups were not significantly 
different. (B. S. Street) 


Threshold Shift 


Licutroot, C. and Jercer, J. F. Cumulative 
effects of repeated bursts of white noise on 
threshoid for 4000-cps tone-pips. USAF Sch. 
Aviat. Med. Proj. 21-1203-0001, Rep. 10, 
June, 1955. 

‘Cumulative effects of a 2-second burst of 
thermal noise on the threshold shift for 35- 
msec. tone pips were examined by tracing 
the threshold shift over the course of 100 
successive noise bursts. A systematic increase 
in the threshold shift over the 100-burst 
series was observed. The degree of this 
cumulative phenomenon showed wide in- 
dividual differences among subjects. It is 
concluded that, unless proper allowances are 
made, the repetitive stimulation required by 
burst-pip audiometry may be a source of 
serious error. On the other hand, the re- 
action of an ear to repeated stimuli may be 
a useful index of the ear’s susceptibility to 
irreversible acoustic trauma.’ 


(Authors precis ) 


Vocal Cords 


Seiter, G. Embryologie comparée des cordes 
vocales. (Comparative embryology of the 
vocal cords.) Rev. Laryng., Bord., supple- 
ment, May 1956, 408-413. 


A study of the embryological develop- 
ment of the larynx of various mammals 
showed a small difference, in man, of some 
fibrilar insertions in the vocal cords. It is 
suggested that this difference may be suf- 
ficent to account for the greater versatility 
of the human larynx. R. Goldstein) 


Voice 


Tew, R. E. The relationship between the 
vocal characteristics of men and their ratings 
of the vocal characteristics of other men. 
Speech Monogr., 23, 1956, 26-30. 
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Zerrri, W. A. Male and female voices. Arch. 
Otolaryng., Chicago, 65, 1957, 7-10. 


Perers, R. W. Studies in extra-messages: 
The effect of various modifications of the 
voice signal upon the ability of listeners to 
identify speakers’ voices. Ohio State Univ. 
Res. Fndn. and USN Sch. Aviat. Med. 
Joint Proj., Rep. 61, May, 1956. 


he effect on a listener’s ability to identify 
five speakers’ voices which had been modi- 
fied by various types of distortion was 
tested by 6 groups of 24 listeners. Adverse 
effects on listener identification accom- 
panied: (1) changing the relative level by 
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six or more db; (2) interrupting the signal 
at rates of one to twelve interruptions per 
second; and (3) restricting the S/N or fre- 
quency range. Enhancement followed rein- 
troduction of any octave band, especially 
75-150 cps, of the original speech to the 
‘listened-to’ speech 


(J. C. Webster) 


Word Blindness 


Drew, A. L. A neurological appraisal of 
familial congenital word-blindness. Brain, 
79, 1956, 440-460. 








News And Announcements 


Significant Trends in the 
Professions 


There is considerable interest for speech 
correctionists in the case of Scalia vs. Ameri- 
can Progressive Health Insurance Company, 
which involved Mrs. Martha Taylor, Chief 
of Speech and Hearing Therapy, Institute 
of Physical Medicine and Rehabilitation, 
New York University-Bellevue Medical 
Center. The case concerned the speech 
therapy administered privately by Mrs. 
Taylor to a child with post-bulbar polio- 
myelitis. The family of the patient carried 
insurance which indicated that the services 
of a licensed physical therapist would be 
paid for by the insurance company in the 
event of need resulting from poliomyelitis. 
The insurance company paid for the other 
services, as required by the policy, but re- 
fused to pay for the services of a speech 
therapist on the grounds that speech therapy 
was (1) not physical therapy and (2) not 
a licensed discipline. 

The specific issue in the lawsuit arose 
when the insurance company refused to pay 
bills submitted for speech therapy, saying 
that such therapy was not compensable 
under the poliomyelitis policy. The phy- 
sician’s initial diagnosis was bulbar polio- 
myelitis,; his subsequent diagnosis was: a 
permanent impairment in speech, swallow- 
ing, and breathing caused by a partial pa- 
ralysis and weakness of certain muscles. 
After personally giving the child every pos- 
sible treatment which he knew of and could 
perform, the physician recommended speech 
therapy, and that the therapy be conducted 
by Martha L. Taylor. 





News and Announcements is edited by 
Mary W. Huber, Los Angeles State College, 
assisted by the following committee: Sue 
Earnest, San Diego State College; Lester L. 
Hale, University of Florida; Henry Moser, 
Ohio State University; Severina Nelson, 
University of Illinois; Max Nelson, Michi- 
gan State College; and Earl Schubert, State 
University of lowa. 
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The trial court decided that the services 
rendered by Mrs. Taylor originated with 
and were directed by the physician as nec- 
essary in the exercise of his skill and judg- 
ment as a licensed physician; that they were 
a necessary extension and indivisible con- 
tinuation of his treatment under his personal 
observation, supervision, and consultation, 
rendered by an individual personally se- 
lected by him by reason of education, train- 
ing, experience and skill; and that the serv- 
ices rendered by Mrs. Taylor would improve 
the condition of the child. Therefore, the 
court ruled that these services came within 
the provisions of the policy and that the 
enumeration in the policy of the types of 
personal services which weuld be paid for 
where a license is required did not exclude 
services necessary in the opinion of a li- 
censed physician, where no state in the 
United States requires a license for such 
services. 

The case was appealed by the insurance 
company and the decision was confirmed by 
the Appellate Court. 


In 1947, total laryngectomy’ was per- 
formed on at least 846 individuals in the 
United States. In 1952, the number had risen 
to 1,315. In addition, 566 partial laryngec- 
tomies were performed that year. 


Total or partial removal of the larynx, 
usually in the treatment of cancer, has 
created a rapidly growing demand to help 
the person who has undergone laryngeal 
surgery to regain socially effective speech. 
However, although instances of speech after 
laryngectomy were reported well before the 
turn of the century, organized efforts to 
coordinate information, train therapists and 
stimulate research in this area are a com- 
paratively recent development. 


‘This report was submitted by Rex V. 
Naylor, Ph.D., Walter Reed Army Hos- 
pital, Katherine G. Butler, M.A., Kalamazoo 
Public Schools, and Theodore Clevenger, 
Jr., M.A., Florida State University. 


June 1957 
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An example of one such effort has de- 
veloped at the University of Miami Medical 
School, in cooperation with the Office of 
Vocational Rehabilitation of the U. S. De- 
partment of Health, Education and Welfare. 
The Second Post-graduate Course in Esoph- 
ageal Speech and Organic Voice Problems 
was held June 18 through June 29, 1956, in 
Miami, Florida. The purposes of the Course 
were: (1) to pool information from many 
specialists about esophageal speech and or- 
ganic voice disorders; (2) to disseminate 
this information as widely as possible by 
offering the Course to graduate students and 
professional personnel throughout the coun- 
try; (3) to report and to stimulate research 
on esophageal speech and organic voice dis- 
orders; and (4) to provide opportunity for 
those enrolled to gain experience by observ- 
ing and by administering speech therapy to 
laryngectomized individuals. Some 35 per- 
sons, including five laryngectomized lay 
teachers, from universities, hospitals and re- 
habilitation centers located in more than 20 
states enrolled in the 
Course. 


intensive two-week 

Morning sessions were devoted to lectures 
and discussions of fact, theory and research. 
Ihe subject matter included: (1) medical 
and anatomical background; (2) description 
of the mechanism of esophageal speech, 
(3) psy chological aspects of laryngeal sur- 
gery and _ esophageal and (4) 
methods of teaching esophageal speech and 
treating organic voice disorders. The medi 
cal staff discussed the anatomy of the larynx, 
pharynx and esophagus and their normal 
functions, pathology of benign and malig- 
nant tumors of laryngeal origin, the role 
of radiation in the management of laryngeal 
tumors, laryngeal surgery (including trach- 
eotomy, partial laryngectomy and total lar- 
yngectomy), and radical neck dissection. 
Lectures on the mechanism of esophageal 
speech included description of pre- and 
post-operative states and a general outline 
of speech therapy. The functions of the 
pharynx, esophagus and pseudoglottis in in- 
spiring air and producing sound were de- 
scribed and illustrated with X-ray films. 
Cinefluoroscopic films were presented to 
demonstrate the action, particularly of the 
pseudoglottis, in several esophageal speakers. 
Special problems arising from radical sur- 
gery were outlined. 


speech; 


Specialists in psychiatry and psychology 
outlined the adjustment problems which 
might be expected in the laryngectomized 
individual. Emphasis was placed on un- 
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derstanding the attitudes of the patient and 
his family toward the former’s changed 
role. It was pointed out that the speech 
therapist as well as others concerned with 
the patient must deal with these attitudes 
as soon as possible after the decision to op- 
erate, and should continue to do so through 
the subsequent stages of rehabilitation. 

During the afternoon sessions, two ther- 
apists worked with each laryngectomized 
person. Group mectings were held, during 
which several therapists and the laryngec- 
tomized individuals with whom they worked 
came together for group practice and mu- 
tual help. Time was also available for the 
therapists to discuss therapeutic methods 
outside the clinical periods. The emphasis 
in these sessions was on clinical techniques 
to be used with beginning and advanced 
esophageal speakers. Special problems of in- 
dividual patients were discussed informally 
as they came up. Occasional demonstrations 
of therapeutic techniques were presented, 
including motion pictures concerning re- 
habilitation of the laryngectomized individ- 
ual. The artificial larynx was demonstarted 
and its merits and deficiencies were briefly 
outlined. 

The morning lectures included a review 
of the role of the speech therapist in the 
diagnosis of organic voice disorders. This 
was followed by a discussion of the separate 
responsibilities of the physician and the 
speech therapist in this area. The diagnosis, 
medical treatment, and speech management 
of cases with vocal nodules or hoarse voices 
were discussed. Brief attention was devoted 
to the treatment of the patient with lar- 
yngofissure or partial laryngectomy, and to 
the technique of glosso-pharyngeal breath- 
ing sometimes used with post-polio patients. 

The Course reflected a relatively new field 
of research and therapy in its adolescent 
stage—growing but short of maturity. 


News and Announcements 


In San Diego, California, a committee 
composed of members of the Americ: 
Speech and Hearing Association has bec.. 
formed with the purpose of drafting a city 
ordinance which will define the term ‘speech 
therapist,’ describe the method of becoming 
licensed, outline the minimum required 
standards of training, and describe the 
duties, term of office, and number of mem- 
bers of the Speech Therapy Commission. 











A Directory of American Psychological 
Services for 1957 contains the names of over 
one hundred agencies or individuals whose 
qualifications have been evaluated by a 
special Board established for this purpose. 
The individuals listed are either clinical or 
industrial psychologists. Some of the agen- 
cies are psychiatric clinics or medical in- 
stitutions which offer psychological services 
through experienced staff members. The 
directory is representative of the geographic 
distribution of American Psychologists. Ap- 
plication for evaluation is necessary in order 
to be listed. The directory sells for $1.00 
and may be ordered from the American 
Board for Psychological Services, Inc., 9827 
Clayton Road, St. Louis 17, Missouri. 


The National Society for Crippled Chil- 
dren and Adults, Inc., 11 S. La Salle Street, 
Chicago, Illinois, maintains a central na- 
tional personnel registry and employment 
service for interested, qualified workers who 
serve the physically handicapped. 


The National Society for Crippled Chil- 
dren and Adults, Inc., has opened a regional 
headquarters in San Francisco. Mrs. Lydia 
Newton will serve as National representative 
for the nation’s Western area which in- 
cludes member societies in Montana, Wyo- 
ming, Colorado, New Mexico, Arizona, 
Utah, Idaho, Nevada, Washington, Oregon 
and California. 


Temple University Medical Center has 
opened an Audiology Section to provide 
detailed diagnostic hearing tests for hospital 
patients and out-patients. As a community 
service, the section will also provide hearing 
aid evaluation and auditory rehabilitation. 


The University of Iowa has received a 
grant of $7,400 from the Easter Seal Re- 
search Foundation to promote, for two 
years, research in stuttering. The research 
is directed by Wendell Johnson, Ph.D., 
professor of speech pathology and _psy- 
chology. The program is aimed toward con- 
tributing a satisfactory theory of stuttering 
and developing sound principles of preven- 
tion and rehabilitation. Dr. Johnson and his 
associates will study the relationship of 
neurophysiological deficiency or abnormality 
to stuttering, attempting to determine 
whether or not the speech disorder is due 
to neuromuscular disorders. The title of the 
study is: ‘Effects of Induced Tetany on the 
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Speech of Stutterers, Normal Non-Stutterers 
and Patients with Neurological Impair- 
ment.’ 


The Speech and Hearing Clinic at Stan- 
ford University, together with its course 
program in speech correction, audiology 
and the speech sciences, will be separated 
rom the Department of Speech and Drama 
in September, 1957, and will be established 
as the Division of Speech Pathology and 
Audiology in the Department of Allied 
Medical Sciences in the School of Medicine. 


Proceedings of the 1956 Convention of 
the ASHA entitled ‘Stuttering: Therapy in 
Action’ will be available after June 1, 1957. 
The cost is $1.00. Address: Secretary-Treas- 
urer, Speech and Hearing Clinic, Wayne 
State University, Detroit 2, Michigan. The 
proceedings will be ready for mailing in 


July. 


A School for Aphasic Children has been 
established in Houston, Texas. This project 
was sponsored by the Houston Council for 
Aphasic Children, a group composed of 
parents of aphasic children and professional 
people interested in aphasia in Harris 
County. This Council also has a television 
series entitled ‘Hope for Aphasic Children.’ 
The program features outstanding profes- 
sional people in the area of psychology, 
special education, and speech pathology. The 
series is telecast through the facilities of 
KUHT, the nation’s first educational tele- 
vision station, located on the campus of the 
University of Houston. 


Sigma Alpha Eta, the national speech cor- 
rection fraternity, now has 43 chapters in 
21 different states. 


The Graduate School and the School of 
Medicine of Tulane University announce 
the inauguration of a course of study in 
speech correction and audiology leading to 
the degree of Master of Science. For in- 
formation, write: Jeanette K. Laguaite, 
Ph.D., Educational Director, Tulane Speech 
and Hearing Center, 1430 Tulane Avenue, 
New Orleans 12, Louisiana. 


Colby College, Waterville, Maine, will 
present its fifth Annual Course in Industrial 
Deafness, August 5-10, inclusive. Objectives 
of the course will be to train personnel in 
initiating and conducting conservation hear- 
ing programs in industry. The class is 
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limited to approximately twenty participants. 
Registrants will live on the College campus. 
The tuition fee of $200.00 includes board 
and room. Applications should be addressed 
to: William A. Macomber, Director, Di- 
vision of Adult Education and Extension, 
Colby College, Waterville, Maine. 


Language and speech development of 
young cerebral palsied children will be 
emphasized in the Third Annual Institute 
in Speech Problems in Cerebral Palsy spon- 
sored by the Orthopaedic Hospital, Los 
Angeles. The course for graduate speech 
therapists will be held August 5-16. Write 
to: Robert Harrington, Ph.D., Orthopaedic 
Hospital, 2400 S. Flower Street, Los Angeles 


7, California. 


Ihe Puget Sound Speech and Hearing 
Iherapists will conduct their fifth annual 
summer seminar August 19-21, 1957, under 
the leadership of Dr. Mary Huber, Los An- 
geles State College. The theme of this year’s 
seminar is ‘Organic Speech Problems and 
Delayed Speech.’ The meetings are held at 
a lake or mountain resort. Food and lodging 
for the three-day seminar are provided at 
cost. Address: Anton L. Soder, 1155 West 
58th Street, Seattle 7, Washington. 


Meetings Announced 


American Speech and Hearing Associa- 
tion, Netherlands Plaza Hotel, Cincinnati, 
November 20-22, 1957. 

Speech Association of America, Hotel 
Statler, Boston, August 25-28, 1957. 

Seventh World Congress of the Inter- 
national Society for the Welfare of Cripples, 
July 22-27, 1957, London, England. 

National Society for Crippled Children 
and Adults, Inc., Palmer House, Chicago, 
Illinois, October 31-November 2, 1957. 

The International Union Against Cancer, 
Seventh International Cancer Congress, 
London, England, July, 1958. 


New Materials 


‘Will Your Child Learn to Talk Cor- 
rectly?’ is a new articulation manual by 
Charles L. Long, Speech and Hearing Con- 
sultant for the Albuquerque Public Schools. 
Ir provides information about the process 


of speech development and alerts parents 
to their influence and responsibility in pre- 
venting serious speech difficulties. It is 
attractively illustrated and presented in an 
entertaining style. The New Mexico Pub- 
lishing Company, 2212 Central Avenue, 
Southeast, Albuquerque, New Mexico. The 
cost is $2.50. 


‘Education of the Young Deaf Child, by 
Doris Mirrielees, is.a set of four books: 
Language Teaching, Speech Teaching, Spe- 
cial Subjects and Methods, and Principles 
and Plans. The set is written for parents 
and teachers of deaf and hard of hearing 
children, Methods adaptable to either in- 
dividual or class teaching are included. The 
price is $10.00. Address: Home Study De- 
partment, University of Chicago. 


Two speech correction manuals, ‘Speech 
is Fun!’ (for preschool and primary grades) 
and ‘A Practice Manual for the Correction 
of Speech Sounds’ (for upper grades and 
high school) are priced at $2.50 and $1.25, 
respectively. A descriptive leaflet may be 
obtained by writing the author, Miss Gen- 
evieve Arnold, Director, Speech Clinic, Uni- 
versity of Houston, Houston 4, Texas. 


The following monographs may be of 
interest to speech correctionists: An Emo- 
tional Projection Test, Glad and Sheam, 
$1.00; Kabn Test of Symbol Arrangement: 
Administration and Scoring, Kahn, $2.00; 
A Proverbs Test for Clinical and Experi- 
mental Use, Gorham, $1.00; Behavior under 
Stress: A Study of Its Disintegration, Pronko 
and Leith, $1.00. These and others may be 
obtained by writing Southern Universities 
Press, Box 11, Grand Forks, North Dakota. 


‘Solving Problems of Problem Children’ 
by Jack W. Birch, Ph.D., and Edward H. 
Stullken, M.A., is intended to be an aid 
and a guide for the regular classroom 
teacher. Public School Publishing Company, 
204 West Mulberry Street, Bloomington, 
Illinois. Catalog sent on request. 


Translations number 3, 4, and § of the 
Beltone Institute for Hearing Research in- 
clude: ‘Experimental Study (Functional and 
Histological) of the Effect of Ultrasonics 
on Hearing,’ by G. Portmann, M. Portmann 
and L. J. Barbe; ‘On the Pathogenic In- 
terpretation of the So-Called Cochlear 














Block,’ by P. Carco; and ‘On Pathological 
Pitch Perception, by K. Schubert. Edited 
by Charles Lightfoot, Ph.D., The Beltone 
Institute for Hearing Research, 2900 West 
36th Street, Chicago 32, Illinois. 


A ‘Speech Bibliography’ which includes 
a selected list of texts in public address, oral 
interpretation, theatre, radio, television, 
speech science, and speech and_ hearing 
therapy has been compiled by members of 
the staff of the University of Michigan 
Speech Department, under the direction of 
Professor William M. Sattler. Copies of the 
bibliography may be purchased at the Pub- 
lications Distribution Service, 412 Maynard 
Street, Ann Arbor, Michigan, at a cost of 
$2.00. 


[he Proceedings of the Second Institute 
on Rehabilitation Centers has been published 
and is available at $1.00 per copy from the 
National Society for Crippled Children and 
Adults, Inc., 11 South La Salle Street, Chi- 
cago, Illinois. 


‘Description and Orientation of the Bo- 
bath Method with Reference to Speech Re 
habilitation in Cerebral Palsy, by Marie 
Crickmay, is an interpretation of the method 
from the viewpoint of a speech therapist. 
It describes the form of treatment developed 
in London, England, by Dr. Karel Bobath, 
a neurologist, and his wife, Mrs. Bertha 
3obath, a physical therapist. Copies of the 
publication are available from the National 
Society for Crippled Children and Adults, 
11 S. La Salle Street, Chicago 3, Illinois, 
for twenty-five cents each. 


The Chicago Speech Therapy and Au 
diology Society has completed a directory 
of the services available in the Chicago area. 
It may be obtained from Miss Catherine 
Woods, 106 North La Salle Street, Office of 
the Division of Services for Crippled Chil- 
dren, Chicago, Illinois. 


Graduate Assistantships, 
Fellowships and Scholarships 


Training Fellowships. Vanderbilt Univer- 
sity School of Medicine. Starting Septem- 
ber. Programs leading to the Master of 
Science degree in speech correction and 
audiology, or teaching of hearing impaired 
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children. Fellowships pay tuition and 
monthly stipend of $100 to $130 for twelve 
months. Address: Forrest Hull, The Bill 
Wilkerson Hearing and Speech Center, 2109 
Garland Avenue, Nashville, Tennessee. 


Clinical Assistantships. Speech and Hear- 
ing Clinic, Pennsylvania State University. 
Twenty hours per week: stipends of $1206, 
$1305, and $1404 for regular school year, 
waiver of tuition fees, may enroll for 10 
credits per semester. Ten hours per week: 
stipends of $603, $652, and $702 for regular 
school year, waiver of tuition fees, may en- 
roll for 13 credits per semester. Address: E. 
I. McDonald, Director, Speech and Hear- 
ing Clinic, Pennsylvania State University, 
University Park, Pennsylvania. : 


Scholarships. Atlanta Junior League School 
for Speech Correction. $1000 to $1400 for 
graduate work in speech and audiology in 
cooperative program with Emory Univer- 
sity, beginning September, 1957. Graduates 
must meet entrance requirements of the 
Graduate School of Emory. Address: Edu- 
cation Committee, Junior League School for 
Speech Correction, 2020 Peachtree Road, 
\tlanta, Georgia. 


Scholarships and Fellowships. Ohio State 
University. Audiology. Starting September, 
January, March, or June. Up to $1000 for 
scholarships and $1200 for fellowships for 
academic year. Student carries full graduate 
load. Address: W. Hayes Yeager, Depart- 
ment of Speech, Ohio State University, Co- 
lumbus 10, Ohio. 


Clinical and Research Assistantship. The 
Ohio State University, Department of 
Speech. Starting June, September, January, 
March. Fifteen to twenty-five hours per 
week. Two-thirds to three-fourths graduate 
load; $750 to $1500 for nine months. Up to 
$1800 for research in Cerebral Palsy Pro- 
gram. Address: W. Hayes Yeager, Depart- 
ment of Speech, Ohio State University, 
Columbus 10, Ohio. 


Assistantships. Kansas University, Speech 
Clinic, Kansas University Medical Center, 
Hearing and Speech Department; Cerebral 
Palsy Nursery School. Starting September, 
1957. Diagnostic and clinical duties: $1200- 
$1400 for two semesters, half-time work. 
Candidates working on Master’s degree al- 
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lowed to take 10 credit hours per semester. 
Write to Dr. Richard Schiefelbusch, Di- 
rector, Speech Clinic, Kansas University, 
Lawrence, Kansas. 


Assistantships. Audiology. Kansas Univer- 
sity Medical Center. Starting September, 
1957. Diagnostic and clinical duties: $1200 
for two semesters, half-time work. Allowed 
to take up to 10 credit hours per semester. 
Write to Miss June Miller, Director, Hear- 
ing and Speech Department, Kansas Univ- 
sity Medical Center, Kansas City, Kansas. 


Grants in Deaf Education. Kansas Univer- 
sity Medical Center, Preschool for the Deaf 
and Kansas State School for the Deaf, 
Olathe, Kansas. Starting September, 1957. 
Grants $300-$500 per academic year. Room, 
board and laundry in exchange for a min- 
imal amount of supervision at the Kansas 
School for the Deaf. For details write to 
Miss June Miller, Director, Hearing and 
Speech Department, Kansas University 
Medical Center, Kansas City, Kansas. 


Clinical Assistantships. University of 
Southern California. Las Floristas Preschool 
Speech Disorder Prevention Clinic. | ighteen 
hours per week therapy with preschool chil- 
dren and parent counseling with mothers: 
$1500 for nine months. University of 
Southern California Speech-Hearing Clinic. 
Half-time and quarter-time speech path- 
ology and audiology assistantships. Half- 
time: eighteen hours per week, $1140-$1500 
for nine months. Quarter-time: nine hours 
per week, $570-$750 for nine months. 


Research Assistantships. University of 
Southern California. Las Floristas Preschool 
Speech Disorder Prevention Clinic. Eighteen 
hours per week: $1500 for nine months. 
University of Southern California Speech- 
Hearing Clinic. Quarter-time, nine hours 
per week: $570-$750 for nine months. 


Teaching Assistantships. University of 
Southern California. Instruct and supervise 
students in voice improvement and in speech 
improvement for foreign-born. Half-time, 
instruct six units of course work: $1140. 
Quarter-time, instruct three units of course 
work: $570. (Clinical, research, and teach- 
ing assistants expected to be enrolled in the 
Graduate School for a minimum of 8 units 
per semester.) Address: William H. Per- 


kins, Speech and Hearing Clinic, Univer- 
sity of Southern California, Los Angeles 7, 
California. 


Clinical Assistantships. Bradley University, 
$1530 to $2040 with 12 to 18 hours of grad- 
uate study for school year 1957 to 1958. 
Half tuition remitted for graduate assistants. 
Write to Clara K. Mawhinney, Speech 
Clinic, Bradley University, Peoria, Illinois. 


Clinical Assistantships. University of Pitts- 
burgh Speech Clinic and in field centers. 
Graduate work in speech and hearing dis- 
orders, 20 hours per week in clinical ac- 
tivities, $150 a month for academic year, 
plus remission of tuition and fees for nine 
credits per semester. Available during the 
summer. Renewable. 


Research Assistantships. University of 
Pittsburgh Speech Clinic and field centers; 
20 hours per week in research activities; 
$150 per month for academic year, plus re- 
mission of tuition and fees for nine credits 
per semester. Available during summer. Re- 
newable. 


Field Work Supervisors. For advanced 
graduate students with training and ex- 
perience in speech and hearing disorders. 
Supervision of clinical activities in field 
centers. Stipends commensurate with ex- 
perience and responsibilities. Remission of 
tuition and fees. Available during summer. 


Research Project Directors. In the Speech 
Clinic of the University of Pittsburgh and 


field centers. For advanced graduate stu- 
dents, supervising research activities in 


speech and hearing. Stipends commensurate 
with experience and responsibilities. Re- 
mission of tuition and fees. Available dur- 
ing summer, 


Clinical Assistantships. University of Pitts- 
burgh Medical Center, Children’s Hospital. 
Speech Clinic. Approximately 20 hours per 
week in clinical activities; $150 per month 
for academic year. Available during sum- 
mer, 


Fellowships. University of Pittsburgh 
School of Medicine, Department of Au- 
diology. For advanced graduate students 
with training and experience in audiology. 








Approximately 20 hours per week; $200 per 
month for academic year. Available during 
summer. 


Assistantships. University of Pittsburgh 
School of Medicine. Department of Au- 
diology. For graduate students in speech 
and hearing. Approximately 20 hours per 
week in audiologic activities; $150 a month 
for academic year, plus remission of tuition 
and fees for nine credits per semester. 
Available during summer. Address: Jack 
Mathews, Ph.D., Speech Department, Room 
1309, Cathedral of Learning, University of 
Pittsburgh, Pittsburgh 13, Pennsylvania. 


Assistantships. Syracuse University. Half- 
time; $1500 to $2000 with six hours of re- 
mitted pay each semester at the Gordon 
H. Hoople Hearing and Speech Center. 
Address: Louis M. DiCarlo, Syracuse Uni- 
versity, Syracuse, New York. ; 


Assistantships. University of Connecticut. 
Starting September, 1957. Participate in 
speech clinic activities up to 20 hours per 
week; $1327 stipend for nine months. Other 
assistantships in hospital may be available. 
Address: Robert F. Hejna, Department of 
Speech and Drama, University of Connecti- 
cut, Storrs, Connecticut. 


Clinical Assistantships. Stanford Univer- 
sity Speech and Hearing Clinic; $750 to 
$1500 per school year, depending upon the 
training and experience of the applicant and 
number of hours. Hours range from ap- 
proximately ten to twenty per week. Pos- 
sibility of additional remuneration for sum- 
mer sessions. Address: Virgil A. Anderson, 
Speech and Hearing Clinic, Stanford Univ- 
ersity, Stanford, California. 


Scholarships. Stanford Speech and Hear- 
ing Clinic; $600 to $1000. No duties in- 
volved. For students in audiology and 
speech therapy. Address: Virgil A. Ander- 
son, Speech and Hearing Clinic, Stanford 
University, Stanford, California. 


Clinical Assistantships (Internships). Stan- 
ford University. For work in nearby hos- 
pital and medical centers. Quarter-time to 
half-time positions at salaries ranging from 
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$1200 to $3000 on a twelve-month basis. Ad- 
dress: Virgil Anderson, Speech and Hearing 
Clinic, Stanford University, Stanford, Cali- 
fornia. 


Clinical Assistantships. Stanford Univer- 
sity and the United Cerebral Palsy Associa- 
tion of Penninsula Cities, Inc; $400 for half- 
time work during the six-weeks summer 
session in a nearby school for cerebral pal- 
sied children. Training and experience in 
this field required. Student furnish own 
transportation. Address: Virgil Anderson, 
Speech and Hearing Clinic, Stanford Uni- 
versity, Stanford, California. 


Clinical Assistantships. Stanford Univer- 
sity; $900 for 10 to 12 hours per week in 
group or individual work with adult stut- 
terers. Limited to students with some ex- 
perience who are candidates for the Ph.D. 
degree. Possibility of additional remunera- 
tion for summer session. Address: Virgil 
Anderson, Speech and Hearing Clinic, Stan- 
ford University, Stanford, California. 


Teaching and Conference Assistantships. 
Stanford University. In connection with a 
basic course in voice and diction and the 
program in English communication for for- 
eign students. Up to $1200 per school year, 
with limited possibility of additional work 
in summer session. Master’s degree required 
for teaching assistantships. Address: Virgil 
Anderson, Speech and Hearing Clinic, Stan- 
ford University, Stanford, California. Stan- 
ford Speech and Hearing Clinic assistant- 
ships do not carry remission of tuition, but 
a graduate student who holds an assistant- 
ship may carry a partial program of courses 
for reduced tuition. 


Scholarships. Through the Speech Cor- 
rection Fund, co-sponsored by the National 
Society for Crippled Children and Adults 
and the ASHA, and supported in part by 
Kappa Delta Phi Sorority, scholarships of 
$500 are available for persons with the 
Master’s degree (or equivalent) in speech 
pathology or allied fields. Application blanks 
for a specific program may be obtained 
from the Personnel and Training Service 
of the National Society for Crippled Chil- 
dren and Adults, Inc., 11 South La Salle 
Street, Chicago 3, Illinois. 

















